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FOREWORD 



The I'uiicil Stales Strategic llnmhiug Survct 
un-> established by tin- Sun tin v of Wur nil 3 
Nnvemher IIH4. pursuant to a directive from the 
late President lloosevell. Im mission «u lo 
condiirt an inipnrtial and expert study of (lie 
effects id our ni ruil niiai'k mi Germany, to lie used 
in i miiii-rtinii Willi nir ullnck- on .lupun and in 
. — -I jklpti— Ii H basis lor evaluating tin* importance wn.l 
potentialities of air power as an instrument of mil- 
it -ity -iralcgy for planum-; the fiilun- ilevelopment 
nf tin- 1 "n n ■ <l Slates aninil fnrres and for deter- 
mining fll.ure emnumic policies with respect to 
the nn! mi in I defense. A summary report and 
some 2(H) supporting; reports containing the find- 
ings of the survey in Germany have been pub- 
ll-bnl. 

On I •"> August 1945, Prrridrnl Tntman mpmlnl 
iliat tbr Survey conduct a similar study of the 
effects of all lyjn-s of air attack in the war agauist 
Japan, submitting reports in duplicate to the Sec- 
retary of War and to the Secretary of the Navy. 
Tit*' officers of the Survey during its Japanese 
plios-- were: 

Franklin D'Olier, Chairman. 

Paul H. Nitze. Henry C. Alexander, Tier 

( "Kairmtn. 
Harry L. Bowman, 
•J. Kenneth Gnll-raith, 
Kensis Likert, 
Krank A. McXamee, Jr., 
Fred S'lirl-. Jr.. 
Monroe K Spughi. 
Dr. Ijcw is It. Tbompson, 
Theodore I*. Wright. [>irrct>r~. 
Walter Wilds, Strrilanj. 

The Survey's complement provided for 300 



civnw, sat ,.«-,«•», „„i soo ( . llU , w mrli 

nm I X M< ■" , """^TZ 

from lb,- N.v, lo the cue,., of 411 p.-,,,,,, n,,., 
.be Army .,,.1 ,1, N„, v t , H 
Me assistance in ,unnshme m.i,. .uppbe, 
I"'" and i.di.rmn.K.,, The Survrv op-rat,--) 
fmm headquarters . .labM.-d ,„ Tokvn rarlt ,„ 
•vpi.mi.cr iw.-,. « „i, .•ibb.-aduu.rtei-. '», Nagov. 
Osaka. H.r..*Ji.m., and .„,' milh m ^ 

t.-am» operating molherparuof Japan, ih, vUnte 
of the Pacrne. ami tlir .Untie tnainlaod. 

It was poaaible to reconnniet murh of -car<imc 
Japanese military planning ami execution, cngage- 
metit by engagemenl. ami campaign by tatnpaEn. 
and to secure reasonably accurate ataustics on 
Japan's economy and «« r production, plant by 
plant, and industry by md-Mtry It, addiUai, 
studies wrrr eoodocted on Japan 'f mrr-all stra- 
tffic plans and the background of her miry mtn 
the war. the mtmud difeuaaiaoa and nrgnltatkas 
leading lo her arreptaner of unmndituial sur- 
render, the course of health and moral*- among the 
civdian population, the effertiveneai of the Japa- 
nese civilian defense organuataui. and ibe effects 
of the atomic bombs Srparatr reports rrHl be 
tamed covering each phase of the study. 

The Surrey interrogated more than 7(10 Japa- 
nese military, government, and industrial officials. 
It also recovered and transiated many durunimis 
which not only have been useful lo the Surrey, 
but also will furnish data valuable forniher studies. 
Arrangement*' have Item made lo turn over the 
Survey'* fib 1 * to the Central Intelligence Group, 
through which thry will l«- availaldr for funhrr 
examination and distribution 
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INTRODUCTION 



I. Tin- atomir bomb attacks ill Japan pnn iil.il an 
entirely in u problem in ill.- .twin-- .-.ii„|i„ i..,| |„ 
ill.' I'hy.icul Damage 1-1..11 .if Mir rmiml Stai.^, 

Strngctic Bomitng Survey. GmrraitfonaUypa 
bombing Attttcka had i heretofore boon evaluated on 
thiM-ffeits of different types of weaponi on tpecifk 
I V |,. - ..f buildings iiinl 1 1,, ii , ,„, i,. ,.„,.(, „,.„.„,„ 
ur ImhiiIi mill a destructive effect whirh was com- 
paratively limited both in toOKM ami ,|, sr „ of 
damage. In addition, many factors were in- 
volved, surb «s ibe weigh) of bomb, type tmcinii- 

ury or high-explosive], direct hit or iirar-miw, 
fuzing, weather conditions, imp. i visibility, visual 
m radar aiming, night or day attack, and altitude 
Tbi- success or failure of au »ir attack dep. ml, ,| 
upon the favorable or unfavorable combination 
and coordination of several or all of these. 

2. With the advent of the atomic ImiiiiIi iuiui- u 

cU/Townl kind of attack and • revolutionary (reap- 

nil which sin |:nss«-il nil knnn lllM | eonvenlioinil 
menus of aerial warfure. Its phenomenal result. 

opened up new horizon., new fields of study, tbe 

results of which must have far reaching effects on 
warfare and on military and naval construction of 
the future. Now, we wen- concerned with the 

destructive foree of one missile, ami i ly. on 

all types of construction. The urea uf damage, 

instead of being i-oiifi I ton few btindred square 

yards, now encompassed square mile*: ami dam- 
age, instead of being inflicted by a number of 
bomba falling at different tune* and place*, now 
occurred in tbe fraction of a second and from one 
point. Here was a l.oinli that destroyed nr dam- 
aged almost instantaneously by hhisr. lire mid 
radiation. Ancl to cause this damage many of the 
line puiiits of bonihiiiB b-ebniqur roubl !»■ disre- 
garded— all that wan llc-cssary was to drop and 
explode Ibe atomic bomb in tbe vicinity of the 



designate,! target Wha. WW,,! ... Jm/ , 
.■ma... to accompli,!, * a "« 

3. Many aeeoonu, oft,.,, UatmSt and a. 

and plKKoeraplw. which have £n ifcnved 

a methodical app^sal „„ th , gZf-SJS 

by expert, u, the .rvcral fi.. lds „, 

-My the ahortn™, „f time and the obhtcrat,,,,, „, 

cvtdcnic have interposed aonte bmit, ,. 

4. Sorb atihjeei, as. ,.fr,,-,s „f ,1 „,„. ,„„,,, 

00 industrial structure*; on pu b|„. Mliitin . , m 
puWir l«i,ldmg»- on mailman, equipnirnl and 
plant atiEuea; on bndge* and transportanon 

system, and fir, .lamas. In th, ,., 

Daub an- treated in this report. It u believed 
that -MtT L . ,,ut data an- contained hemn t» provide 
ample source material for assisting greatly in 
estimating the potcntiahtirs of future atomic bomb 
attacks and for devising iirc-ssary and adequate 
protective measures (hj, to- pnCtiaf fmto the 
lessons of tbe past and by experimenting whb 
future possibilities ran ptanner- desurn suTa-tore. 
which will reduce to a comparative minimum tbe 
effects ,.| an atoini, laimb attack un tbe industrial 
and economic life of the I'niied States. 

5. A summarization of earh of tbe individual 
reports will be fouial in Part. 1. 

6. RefereiB-e table*, which follow unjn.sliatelv in 
tins volume ami are inrlmh-d in eacb of the other 
volumes, cover the following subjects: 

a. Definitions of types of damage and terms 
applied thereto. 

b. Building types or rlawafiratirmT — Table A. 
r. llij;h tipliwin i ulm lalalilj ilaom — Table B 
J. Fire claisificalKm—btuJding^ and content*. 
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DAMAGE TO BUILDINGS, INDUSTRIAL AND 
DOMESTIC 

tn) Structural I Juniu^e to principal lnuil- 
riii rviiitr iirn-.^-, I>ctijnn, iohjhm«, l<wul- 

ln-ann^ unlit. t\*»tr tilulw* in mult Hi on huihlin^i 
nqnirin^ rrpliirriiii'Ul or (-Menial support ihiiiiig 
repair*. LipUt mem here surli us purlins ami 
rafter* urr not inrludnl. 

(b) Suptrfirial. ~ Damage to purlins urn I otlu-r 
li^ht mniilu p-: *lrip|)inp »f roofing mio 1 non-lonil- 
hi'iirtu^ eMiTior walls.. Daintier to j»lur« ami 
interior partitions not included. 



REFERENCE TABLES 

TYPES OF DAMAGE 



DAMAGE TO MACHINERY, UTILITIES A\n 
EQUIPMENT AND 

fill Tulul. Sin worth ri'imir. 

(i> Mrary._R„|„j,j lle r „ |lillr lwTtmi( 
.if normal iiwnu,,,,,,,*. Stafl l nuallr rvm n ,„| 
tn llliinillarliirir. 

(t ) Sligkl — Kiiiuirins; rr|i»ir wiiton rapwjtt „f 
normal nminti-imiiri- ..lair 

DAMAGE TO CONTENTS OTHER THAN 
MACHINERY AND EQUIPMENT 

I* Trfill Vol ll*util.- 

(4) (Hktt - I -oli |. ,1 rrpnu rwnl lir rrniiitxl. 
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rABUB A AND B FROM JOINT TAKGET GROUP 



A -"inglc-tii" ■ traveling crane;. 

reel, height, at """"ifi. 
i<». i ran a feet . area ■ P .™" 

aquaer (ml or runte 



B Singlr-.tory «>th traveling 
cnuo; an. length -1™. , 

area 3 io.«"> ««.'•»•«■ ,rrt ■ 



I M ,>iul».| 



I Willi .»«-l'*illi roof*. 



■J. Without *a* -tooth 

roof. 

1. Building, li ■> >i » i rut 

kit) crane*. 

2. Building* housing 

light 



L Main Iramc 
in 2 otaanaaa. 



Al.l- 




(' Single-story . m> traveling crane 
runaav* -pan* prii*f than 
75 fret, heurhl (in- gcnct- 
allv cnalfT than 2o feel : arra 
of '10,000 square feci or hkht. 



AI.3- 
Al.-I. 

'A2.I 
A2.3- 
V2 1 
A2.4. 

A2 J. 



CU. 



CI.2 



CI .3. 



CM. 



D. All *anftW>**f4Jry building* nf le*- 
than I0 r 000 Mguirv feci plan 



EL Multistory frame building. 



V. Multi-ton . 11 ■ 1 1 " ' MPM.ii I .mill- 
ing*. lMa> hate internal OH* 
iirnne.j 

S. Special structure* 



1. Main frame mcmticr* 

In I dircetkHi only. 



3 Shell-type 



C2.2 



02.3 



1-3. 



1. 



1.2 
I I 

r'2 

'8... 



All building* "l thai |rwp mill .»*. 

Umtli roof* oilier tlian I In w lllctuue|i 

in upc* AI.'J, A 1. 3. am! VI I 
Frame nnil run! "lab nf monolithic 

reinforced eoIUTcti-. 
r.xposcil t«ili chord* nf tru**e*. 
Slr<'wtl-k"i '•'pe "' reiiiforrcd curt. 

crate (e. K-. Zeis- Mittldag). 
Simple liealn ami column, 
Arches and rigid frame*. 
T ruse cunatnictMin. 

Irani.- nnil roof -lali of monolithic rein- 
forced niiicrclc. 
Slrvwd ikm 1 > including cuucrrl, 

shell. 

Building* containing runttay. for hcaty 
cranes (rapacity 25 inna ttr umrci ; 
Ill-mill at cave* genrrallv more than 
30 feet- 
All huililtnp in this group other than 

those in Bl. 
Roof tni***** supported along one aide 
ill building !>? long *l»an Ini***- »■ : 
along other sj<|e by column*. Per- 
niir- larttr >b*'r alnna I -"If and .1 
end*. 

Continuou* Ini-sse* in 1 iit 2 dln-elioot. 
long -nan in 1 direction. *up|*>rtcd ht 
column.- or exterior aall* and hy ie» 
temal columnn. 

E.\p<«-ed chord watooth nx* Lnililim- 
eipiweti rhord 1nt->«> -up|iortina ma- 
jor -iit tmwe a: 90 s - I or liolh tnaa 
-tent* may lie of long ^pan. 

Diamond ts i — r i arch. 

lxitiB-*pan arrhe*. individually aoppoti. 
erf afona ?ide« of liulldina. May be 
arranged in multiple "pan- joined 
along -ide. 

t^ong^pan. triangular or Iwiw^inng 
tru^?**, individuallv -upponetl lit 
column- at fide* of building. Mat 
I* arranged in multiple "pan- jolnea 
along -ide. u-ma common minimi* 
Roof pitch exceeds 2 in 10. J 

IxKie-^pan tru-^ei*, top chord nf jMlrh j 
in" lOor k>»». Induding rxiawtl rhord 
«aa-tooth roof.-, individuallv »uppon- 
!-l bv column- alona -idr- of building 
Mav lie arranged in multiple *paai 
osiaa common column* or may be 
continuous over internal column*. 

Sin — ed— kin including concrcle •'bell 
coit-truction. 

Tbi* lyne cover- all -inuli — tory iiulti*- 
trial" Imildlngs. regardle*.* uf type «t 
couslruclion if under 10.000 -ipiarf 
feet in plan area. 

Lartbtiuake-resiHtanl ; extnuncly lieavt 
steel or reinforced -eoticrete. multi-tori 
cotistruelloli. designed to mult lie* 11 
lateral load*. 

Structures in the: group oilier than man 

Kn'rtliuiiakc-rci-1-iit. wall-hnarhif ««■ 
Klnnliun. 'Walls nf l.nrk telidnrreil 
eoiirrtde. or vorv massive ni»»™.' 

Btnictiirea m thiagroti Ii«r 

Coke ovens, lest cell* fuel »<<"** 
ludliTs ill |niwer iilnnl-. elf, 



Al l, A2.5, Cl.l.Ctl.Ciif, CI 



RRE CLASSlfTCATION-BLIUJINGS AND CONTENTS 

(•- < um buuM< - Budding* alnw am! nr »*ll. are con.lrurte.1 nf roml..i.inilc m-u-rial -rv. a. 

Kiminil fl.st.a-i an- r,t,uireil t,. be of simUar co.»i nl ct*m. W.sxl.lram.. |.|„u. Zb^ZZ^l^S^T "™> 1 * 

„„,f r .all- are *1m. mcbideti in "combiutlble" cW " iaain.mliu.ubla dwting on 

S-fcroel"* —Building* ahich liav,- no .ignificant amount nf comlnuiitik inalriul n 
»l,o-c structure t> .userplililf to damage In fire in Ibc coolent* An namplr of tin. unr JTiiUSi ° M 
.tvrl member* » Inch mat lie aarpcil irreparably by the beat .4 a fire tW. ii 11, i. n w ar* Ouriiaatnt 'Veo»«l 
.uiini.-<l iron. |ire-ra-i nr i>,iir.in-p!are cement or gypsum on e<|sned .teel, and rrwUttvi <-...,, ft, ■''Tiche.^h 

H- f.rr rciulirr - Riiildiiigs ahicb bate no •igniflcaul amount of ronihusiil,!. man-rial in ilir '.tmriT Z TZt* 
»lll «ith-land all lull lln in.^l intense hrv anbnut -trisrtiaral damage rb«,f. aisl «,.,„ „n„ ,i „ »t™itCt "TV" 
..I concrete more than 2Vinrbr* lluck. a»l the stetl frame -huuld le nrotceusl ami i ul . .l.s-ci ,,!,.nt,,,.„ s , * 

f * .V. .V ct R. nr r A H use.1 where ai«,v, type- are mn.l.l.s-,! in a .,,,gu- fin- ibt„«x, W Ore ilarnage 




PART 1 



SUMMARY, GENERAL AND 
MISCELLANEOUS INFORMATION 



I. Objcrt of *iludy___ ^ 

H. Siiiiiniury s 
HI (iHMthI information . 24 
IV Description of Nagasaki. 24 
V. I >rh']-jiiiijji fitm ot mm point-. J] 
VI. LMmto inlprpmtation 4(j 
V]|, Detailed iilioto-imiTprviurii^ri fadttftfru] report 47 
V| 1 1 (^Hi-nil plioTo^iiiph^ 
KrmiU*jiiiTO, 
Figures 1 Ui *j. inclusive. 
Ti 1 M.-- 1 ami II. 
I'hoin^rnpli-. I tu AT. inrlu-i\ 1-. 
DntniiLM' iiimivsis sheets. 
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..t. >:<f<^::::z::z^ 

,< . , «• > r *; ;r 

^-'::;::;!;:;:::::,::::^::-;::!':::; 

rommun IK""' "'" " 



1. OBJECT OF STUDY 

„„,„! mused by tb« boStb attack B 

Aunusi 1946. , . 

•> Mi appraisal was id*' "'"J' 1 ""' »™"racj n| 

Uw thunage r*pwi i>r.'i»'r".l by photo-intfrpre^ 

tu.ii methods following ll»' dropping "' "«* oomti 



II. SUMMARY 



FOREWOBD 

t IV *urvrv -f S.ga*.k> was "-^r 1 '"' 14 

MrlMCMd S^^^SE^? 

1 Wo The grand objective* WW I '»'■' 

aruUvsis, .n<l rvalue f " del. lo 

phvicel damage crn-d I'.v the detonation «f <!'«• 
second atomic bomb ever «*ed in warfare « » 
mdilarv weapon, and <2< J«U '•'< •'"* «m,lanti« 
and diffrrrncrs between the effects of the atomic 
bomb and of conventional high-cxptaewe and in- 
cendiary bomb* with resprrl t" physical UOTW* 
2. Thr complement of Physical Damage Division 
Team 2 comprised KI officers end 8 enlisted men. 
Thr photographic group consisting of our «•"•»« 
officer and ."> enlisted mrn wa« furnished by the 
Rrgtoml Ueadquartersof I'SSBS. Personnel wis 
drawn from both thr Army and thr X»vy e* shown 
on thr following table. 

LSSBS 





Tail 


flaw in 1 

jBaawaa 








1* 

s 


1 


! 


1 


I 


i 






* 






X 




< 




1 


4 


si 











13 







II 





1 







1 


!■■-:■-' ram 


f 


a 


8 


4 


1 


s 


13 


Total 


14 


7 


31 


S 


1 


• 


27 



3. Tlir tram I .• •-.! a firld attidy and inspii'- 

tion of budding. machine lools. hridgrs, public 
utilitirs. rommniiirtilinii*. srrvirrs, Murks, and 
material*; gathered .tiih.tind mid dorumrtitary 
matrrial. including Japanese lit ennui., of tlir 
alumir-homh attack und Japanese damage assess- 
ments: mid rnlldtlrlrd numerous iulcri-ogllllolls 

,iii. I itil'TVu-iv- of tunny "f tin' simiviiig rity mill 



prefecturel authorities. Through eyc-wim,.,, 
stories, observation of Hash-hunt* on person. m,.| 
matrrial objects, and cooperative work with othet 

learn*, considerable sildili 'I information »», 

acquired rrlativr to new effects; i. iv. thr pheiioro- 
rna resulting from the detonation of a nuclear- 
fission bomb. 

4. This summary is a concise prcseiitatiijn «f 
factual material has,-.! on a study and analysis of 
all reliable data gathered ill thr firld ami used it , 
tl,r prrparation of Physical Damage Division 
Krport 70. Thr tram was assisted greatly in tlir 
rollrrtion of information by some lo officers 
attarhwl to thr British Mission to Japan, who 
wrrr in Xagasaki for appro.vimatrly M days. A 
s.-|iaratr report U Ix'iiur issued by that investi- 
gating ap-ncy. 

B. ISTRODtCTIO.N 

L Highlights.— At 1102 hours on 9 August IMS. 
onr of two B-29s over Nagasaki dropprd thr -a-rond 
and last atomic bomb used in the war agnimt 
.lapati. An rye-witness reportetl: 

When ihr atomic uuiub nploded, an inlciiv faA 
««.- olMnrd fir-i. an tbouah a lanr amount d 
oiacncsituu had Iwrn urnitrd. atiil Ihr ww im 
haiv nitti nhitr •imikr. At ilii- -amr liinr at ll» 
center of the cxptuMon, anil a -liort whllr lalrr n 

: a ttrmcnd'HIr. roarlna mpiiihI waf tir»H 

anil a cnishitiK blanl wave nurl lti1ch»r ln-nl »cit 
felt. The proplr nl Nam-aki. rvrn llio-r n liu lltrl 
un the oulrr c-ilitr nf Ihr lila-l. all frit a- llmiUk 
they had rastaiaed a dirrcl hit. and tlir wholr HI) 
suffered datuaitr -iirh a- wantd have ri-ulu-d fro* 
ihrrrt !ut- i'vitvii Iiiti- In ortlttinry tiullil". 

Kvphdiir.: in tin- tiir nppnisimiitcli 1,7(111 tw 1 
nUivr the NEatsuTornu itislrk l in I lie 1 ral.»«'' 
Viilliy Boctton <d the rity, (Jtia rtomic hoti* 
nrUievrd retuills of groatcK iriUaultff tlmn 
Ilirosliima tilomir lionib, tiltliougli I hey wen m 



iht-r wi widrHpri'iid nor so iiiiinrroua berniiHr of 
Ihr iopogrii|diiral featurei of Nugasaki. 

». As rstiiiiatrd mid dneribed Uy srinitists I lit' 
uiirlrttrdissioli lionib hud rluingi'd into a fin ■ bull 

butter ihuii ibr oente* of thr sun (7o,noo,non° c.) 

during ihr delunutinn Ibnl was over in a uiilliotilh 
of ii HOQOd* 

b. It emitted radiations nuiging from beyond 
the heal bunds of infrared, down through ihr 
usibli- spii'trum, mid into the itliraviolrl ami 
petiei ruling giiinma rays. 

e pressures drvelopril in tin' liomb were of ihr 
orih'r of a thousandddllion times that of iK, 
attnosphrre. 

2. Kfferls. The paralyzing reMilt^ of the r^ plo- 
sion were as unique and sprrlarular as Ibe Itfmib 
iivlf. 

a. RtiiMint;*-- Damage to buildings occurred 
over an urra of I S sqjare miles. Strurtural dam- 
ujr . \t-'iitlrd fnuti tl.iMHi to 7.000 feet north anil 
south from fiZ and a.OOO to 4,000 fret east and 
west (to limits of built-up arras). Superficial and 
minor damage ocrurrrd as far as 19.000 feet from 

r.z. 

4. Ilr 'ulgt*. —Of the .15 bridges at distances vary- 
ing from .'too fret to 7.650 feet from GZ. 4 wi n- 
heavily or totally damaged by blast or fire and 6 
others suffered structural damage of some nature. 
Heavy, concrete briilgcs were thr least affected of 
any. 

c. Sarin.— Only 4 of the approximately 
rriiifon i'd-conrrele storks wilhin rt.000 feel of fiZ 
were damaged by blast effect of the atomic bomb. 
All id Ihr st<s'l and brick stacks within this urea 
were totally damaged. 

il. PWifiir AW public utilities were damaged 
and disrupted, and for varying lengths of time 
lie- rity was withoul gas. electricity isomr rlectric 
pnwrr after 2 days I. water (some available for 
household use after 24 hours), streetcars, and rail- 
road service (4fi hours! . 

r. Mnrliinr limit. — Damage to machine tools 
depended largely uiKin the type of construction 
housing Ihi'iu. Il varied between 5 and 10 per- 
cent of total up to 0.000 feel from GZ for all types 
of buildings except wood frame. In the latter, 

illltllllg.' wits U.'i prrei'llt us fur IIS li.,">lt(> feet from 

fiZ. Ilaningr was caused by lire, blast, debris. 

mill I'Vfjnsuly 

I h'irr. f'oltlliuslible debris wilhin ,'t.0(Ml feet 

nrfiZ ignitiod immediately, and many (iics staimd 
simtiltmieoiisly between M.iKMi and tifiQQ feet. A 



loiillngriilum developrd whirl, fire lighter. «.. r , 
umtble to eonlrol. A large ,s.rt„„i „| ,|„' lit,. «! 

l " l' r ry r,„,s.., lr „,| iB1 „ ((| . 

h " ml " ; ""' '•■< "der »n« ,is.ril„,| , , II „| 

"1"''" ili'M.-,-, and dmrt 

cirruila 

C THE TARGET 

I. The Oly.- Thr nty of Nagasaki w 
Ihr wiMrrti nni.t „f Kyiwhii in apptoiun.trlr lat- 

iliutr :i2=t4' \., longitude IM-52' E .Kb un- 
portant industrial eitj , it !,..! « w.rt.nir prak pop- 
ulation of 2VS.IXXI person., hut «t the tune of thr 

Bloilli. -lxinih eiplimoti the figure I. e.lmiale u. 
liave U-rli J.Ui.uno Tin nil lav in, n tiarma 
"»sial strip rnrtrrling a king, narrow bay ami ex- 
tended up two valley. t» the north 1 1'rakanii i and 
northeast Nakadanim whirh arte wpamtrd by 
a mountain .pur. 

•. Blill-npltf Iptrrtnl of rani «r»a lo total 
oroMmi arnt). - Tbr main riwi«leniia] anil rommrr- 
cial districts were intrrminglrd in the two rrrer 
i alley*. Tlir hirtropobtaii area of tbr city was 
atsiul X"i Mpiarr null-. Iiul tin- hrai ill iHitll-iip 
area was Irm than 4 aquare mdW. 

A. Cu - Tbr I'rakami Kivrr valley ui the 
north, averaging three-quarters of a mile in wahh. 
constituted the mdustrual rone of Nagasaki, a tub- 
the aalr VaJkashima vallry coDtainrd the main 
ifimmrrrial anil rrsideniisl areas of thr rity. 

c (limaU. — Nagasaki lies in a srmitropiral 
zone strongly uiflurnml by ihr Asiatir nwusoons 
The cold Dortbaesterly moufoon produces cloudy 
day- and .-"Id iln/vl— in thr amtrr. while the 
warm southerly monsoon in summer brings hot. 
moist day. and a great ileal nf ram in June and 
early July Winter temperaturrs srldum reach 
ihr freermg pouil and snow i. a rarity Summer 
ternpi'ratures. although not high, are accentuated 
by ihr great humahly. Ciystal-clear wealhrr 
prevail* in Ortobrr and rarly November. 

il. fligk^ipli-in atlartt - Prior lo tbr atomic 
liomb attack on 9 August 1945, Nagasaki had 
been stibjis'icil lo five attacks by high-explosive 
bomb- mi Ihr hdkming dates 10 August 1944. 
25 April. 29 July. 31 July, and I August 1945. 

With II vrcption of damage lo Ihr four mstalla- 

linns lislnl lirlow, no high eipluaire damage was 
found in the strurlurrs siinrv.sl, allhuugh an 
midrlermiiii'd numlier of surh Immb* fell in the 
-tirroiiiiiliiur isnmlrysule 

(It Milsuhislii Slisd and Anus plant 
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, : , v University Hospital. 

(Group I)— structural damage „ 

D. THE ATOMIC BOMB ATTACK 

I Meteorological Conditions.- "Tiu- H«y was 

•ith . vdoclty of 8 witopernour. \ is.b.hty »as 

tinlimiU'il. 

2. Conditions in " eCTU ; 1 " 1 

alert (.arab*0 had ' " «™» " '» ° M8 < «* • 

raid alert (alarm! ..I nT.il); this was .■ni.wlwl .it 
0830, and the alertness of the people was dis- 
sipated I.V a great feeling of relief. The. aty 
remained .... the warning alert and the raid alar... 
was not (Urea again ui.til 7 minutes after Ihe 
atom..- 1M....1. had exploded. As a result, less 
l hail 4011 persons » err in the Mmiiel shelters wnicn 
bad capacities totaling approximately 7(),()0n. 

3. The Attack. — At 1 101', « Aiiinisl 1"45. the 
atomic bomb which was dropped by one of two 
B-29s detonated at a height of approximately 
1 7011 feet over the Matsuyama distriet in Ihe 
Vrakami Valley section of the city. Although no 
lire storm developed and the irregular terrain of 
the city confined Ihe maximum intensity of 
damage' to the L'rakanii Valley. Ihe area of alraosl 
complete devastation equaled 1,8 square miles ..lid 

. .,.•„,<•..•-. ». 'ding to the Survey's final estimate, 

wer,. .(5.1HISI to 40,000 killed and about the same 
number injured. 

E. ZERO POINTS 

1. Definition* — The zero point may be defined as 
the point of detonation of s l>omb. If detonation 
takes plate in the air, Lhat point is known as air 
zero <AZe The ground location of Uie point 
directly under the point of its air bui'st is desig- 
nated as ground zero (GZ). 

2. Action of Radiated Heat.— The heat radiated 
from the bomb a. the time ul its explosion \mis 
sufficient to cause charring of exposed, unpainted 
wood within a radius of approximately P< miles. 
The results of this chairing action lire called "flush 

bum;.." The i< k-hT iim- i,f (IZ and AZ Were de- 
veloped from fbi-h hum-, or rallu r from the edges 



of nnscorohod surface cr "ahadovs. on otj 

„,., uubnnie.i surf - wore folded h, 

„„„„. „|,j„e, in Ihe pat* of "'e heal mw ,„„| 

u-h.eh afforded tJirections and amy nafor ilm 

loeation of pobl of ,le,on„l.o.i. Figure 2 

immediately following Section \ of Pari 1 shows 
location "1 ground zero. 

P. JAPANESE DWELLINGS 

1. Vulnerability 

a Japanese dwellings were entirely of wood 

MMtructioti, « « ■™ percent were one story in 

height and the remtunder yarned -row one- and 
one-half to two stories. Footings were of con- 
crete, brick or stone, and mosl of I be roof coverings 
were hiiril-bumeil black tile. 

h Roofs wen- usuullv covered Willi clay ides, 
but' occasionally B cast-concrete tile, patterned In 
resemble day tile, was utilised. In outlying areas 
I ilmlehe.1 roof was noted in rure iiHlmww. Tiles 
were applied to pitched roofs and were laid on| 
mild over wotid sheathing which was carried on 
heavy wood supports, many of which were baud 
hewn, 

2. Fire Frequency. The fire record in Nagasaki 
was examined, and the following data SW 8ub-< 
milled as a matter of interest: 
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The fire chief stated (hut the paid fire department 
was railed it|wn to fighl fires about three times a 
month. Other fires wore extinguished by volun- 
teer associations, and were not reported. 

G. CAUSE AND EXTENT OF FIRE 
1. Conditions Prior to Atlack.—The city plan of 
residential ureas did not follow any European or 
American pu I tern. Dwellings were combined will, 
industrial a reus, or were clustered in ninny sin'linu* 
of the city it) a hodge-podge maimer, being built 
on terraces, in valleys, and on level gnminl 
Houses were individual, but some sheltered two « 
three families. They were closely built mill, ■» 
many areas, particularly toward the center "1 "J 
city, lliey adjoined, Comparatively few dwelling* 



VV ere hllill siihscipionlly to IMS. Scveul) |iereeul 

nf the :i.s wjiiiire-iuilr built-up area mi M percent 
or inure huill up. Main and secondary street! in 
residential ureas w ere usually 18 fc*l in width, bul 
many residences were accessible Boleij by B-foot- 
, ln i,. footpath* or stone stops leading to narrow 
terraces. 

a. fiif ./•/)<"'""■"'.— U) Public lir..-|ir<iieclloti 
(acillttes ooiwiated of 1 main and Shrarjch nreata- 

liun-, There were [48 Bran out of thep - 

lime coiuplciiieiil of tA& available for duty. 
Equipment eonsisled of 7 combinaliiui trneks of 

350-giillon-per-iiiitinie pu ui|iiug capacity, im- 

faeiured between the years tfl37 and H)4fl. 

(2) The siiixiliary police und lire uiiits 
(Kriliml""). a voluu leer group, played an impor- 
lont role in emergency fire lighting, us well us in 
other matters relative to air-raid defense, The 
total number of volunteer available for lire light- 
ing iiclivitics was -11)2. This organization main- 
tained 21 moloriiied eombinaLion lire engines, r-ueji 
having a pumping ni|iaciiy of 350 gallons jier 
minute. 

(3) The prefecture office, eii v office, and princi- 
pal industrials maintained small private fire bri- 
gades and a nominal amount of fire-nghliug 
equipment, 

(J j Summiirt^ing ihe probable effectiveness of 
the public, volunteer and private lire-fid iiing 
services and judging by American standards. I he 
mm urizeil ami hand -opera led apparatus was unii- 
qjnjCfetf and lacked Ihe high standard of mainte- 
nance characteristic of fire departments in the 
United States. 

6. Water supply — (1) The public water supply 
was obtained from four principal reservoirs and 
was distributed throughout the city by gravity. 
On 9 August 1945. the total capacity of all reser- 
voirs was 740,000,000 gallons. 

(2) Mains from reservoirs were 2S, 22, 20. utid 
14 inches in diameter. Distrihutiini mains were 
10 and S inches, and branch lines varied from 6 to 
8fc inches. The pressure varied greatly in differ- 
on!, parts of the city. In the eciilru! portion, the 
average static pressure was 43 pounds per square 
inert. l r ire hydrants were principally under- 
ground. 

(3) Great reliance was placed upon Ihe numer- 
ous large and small slatie tanks ilistrihuied 
throughout ihe city. In addition, there were 
about 10,000 priyatc wells. Water was available 
from Nagasaki harbor in unlimited quuiililirs for 
fire fighiing along the shores. 



(4) Many a , ))a l| hand pump, hud been p™...,,,.,, 

but ( l ,,r ,hs,g„ antiquated in comporC 
with American staudarils. i»™on 
r. f;,,W.. ■,■„,. ,„.,.,„„,„„ ,,,„, 

"slahhshm [ lirehreaka (55 000 f,,',,, . ' 

\"- M - hr - ™ congostoi £ 

-honk before B August 1945. BuUdhua of w,k„I 
eamtrucUon bad been demoliatud, and mueh at 
"" br,s "■moved. Dozo (heavy, i,u„i. i ,i Q „,. r 

storage vaults) and masonry stnieiiires w.. n . l,.f, 
In g ral, these lirehreaks were nol suf- 
ficiently ■fide U) protect against major naithigrn- 
tious. A firebreak plan (iiw-n map, Bunwj t)u , 
areas tifferl.il and the extent and width ol the 
hicaks. Wide, natural firebreaks in bofft-up atw 
were pruclically noneirislcm. except fur the hay 
and river which divided the east and west vrtioiM 
id the eily. bi the northern part Ihere were no 
mail-made lirehreaks, unless I he DUO htgfaway, 
utaiut :i5 feet in width, nmning north ami south, 
could lie cunsidered as a very ineff.Ttive one. A 
river which paralleled this highway farther west 
and a railroad right-of-way which was oearby 
were much more effective. 

2. Ignition of the City and tbe ("and aeration 

0. Gtwfrai. — The atomic laimh dcioimicd at 
1102 hours on 1* August 11M5. about 1,700 feel 
above a point established uni] indi.rated on plan 
m insert map. hereafter destgiiutiil as gh.iuiil ti m 
(GZ). Data and information pertaining to die 
explosion of the a.omie hiunb ami in tin -um nnii 
spread of Lhe fire which follnwtnl were obtained 
from Nagasaki prefeclure irpurts and from inter- 
views. This information is siunmariz.-d helow: 

(1) An intense flash murkisi ll.e detonation of 
the bomb al 1 102 hours 9 August 1945. 

(2J A crushing heat wave ami blast followed 
the flash, accompanied by the aiund of Ihe explo- 
sion which was in ihe uiilun-ol a huge rour 

(3) The degree of heal felt varied ennsidcmhly 
in different areas. 

(4) The blast completely demolished dwellings 
ami iilli.T siriietuns within a radius, ,( , mile from 
GZ and caused various degtTW of damage to other 
stnielures wiibin a nulius of 2 1 . miles 

(5) Virtually all living creatums within '. mile 
radios of GZ died instantly from blast pressure 
mid heal, and hums wen- inflicled on persons in 
exposed places as far as 5.8 miles from GZ. 

(fl) AhnoBt iiiinailintely folkuring the detona- 
tion tires appcansl to have starual in dwellings, 
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contents, in t " " f fiZ 

^«\' r: 1 v« *< >*™ 

(7) Fires beyond 

fir , ^ were unable I" »•»' '"' 

ivcly retarded tl..- progress of 'I" 

™?T£" Pu uic 

MM. Thr pressure was U>» 9» P»"-"»*> ,b T 
, m , but Idl to 10 pounds P" uwh 
bv 0430 hour., in August it »»s negligible, 
th,- Irakami area townnl tin- north, there ™ 
5 bn-aks in bur.e.l pipes, ami lliol ami was totally, 

„ •I,,.::- ,..,icr fn >■ "<<«• <>' •I"""""'"''- 

Breaks in 1 1 «'««<* mibe »n.l in about 5.000 BOOM 
service line* caused the over-all failure of th* 
svstcm Water in static Unks was soon rx- 



Fir, ./.rMi..— Fires spread bj pwpw»t»« 
conflagration toward the north, rant, and weal 
from GZ, nn,l were exceedingly difficult to truce. 
The built-upness i percent of roof area to total 
pound ami in th™- areas, especially beyond 
2.000 fret of GZ, was erratic, dwelling? being 
clustered in valley* ami here anil there on terraces 
ami hillsides. The built-up area, li.HOII to 8,1)011 

feet south ami soullen-t "f l-Z "I 1 11, " ,r 

muform. Interrogation disclosed that, irrespec- 
tive ol thr direction of the wind (southwest to 
northeast . fir-- *prrad south and southeastward, 
swept up hillsides, and humcd buildings already 
damaged or collapsed hy the hlust. This phenom- 
enon occurred 7.000 to 8,000 feet from GZ ami 
within 2 to 3 hour* after the detonation. Al 
8.000 to 11.000 feel south awl southeast of GZ. 
fires were started at thr time of the blast in some 
of the buildings ami. as these buildings burned, 
spread to others in the vicinity. 

/. ErtitHjuUhinrnl of Jim.— The chief of the 
Nagasaki lire department slate,] that fires were 
under control by 0500 hours on 10 August. The 
firr finally burned it-elf out by the evening of 1 1 
August rvrpt in thr ( rakanii District where i«o- 
latcd fires tjumed until 12 August. Then- was no 

n idenc* that fires restarted oi thaw hod bnmed 

ill- uwlvc. out or lim) Imtii extinguished by other 
mean* 

3. Value of firebreaks. !■, most instances. 



narrow mai.-ni.de lirelwewlffl were ineffective 
Tliere w,-t.- two known rasas, where thr .- v.-t ,„.„ 
„[ „ firebreak, i-oiipled with hiiekel -brigade ac. 

n, n v. |it< v <l 'ire *i' r 1 

4. Fire Unmade 
., f'rtVm ilamngr. 



Km- oMD 



Fire B.iii 
ninc.l 



Itia.i sob 



s HUH aawaia 

I.. • ,.r » .10" 



-quart- mile I, 
.Viri.OtHlMiiian 

fiet (or o.aot 

-i|inire mllel. 



I ,(78,000 «iiiai» 
fill l.ii II.IMo 

-l|INllC lllll,'). 

21.0*7.000 Npiare 
fret (nr O.Sftt 
■I .in' mile). 

2.701.000 xjuatt 
feet (ur 11.094 
Miuare mile). 

« n,l mat Miliar* 
feet (or 1009 
sfjiiun' mill's). 



Total damage . Hi. 700.000 square feel (or 1.316 
square milt— ■ 

Total an-a of Nagasaki ttl.SOO.OOO square feet 
(or 3.3 square miles). 

A. Sprrifir (Jrmljts. — All lltllllvsis has 1 II lliuile 

of the damage to spn-ifir groupa, This tn tin lysis 
iqipears it, the »|>|M-lidix to ihis part (tables pre. 
crtting Part 2'. A sumntary of the damage 
prrn Ih-Iow. Tin- building* include rrinforced- 
cotierete. light ami heavy steel, brick load-bear- 
ing, and wood-frame. Occupwieiei include In-uvy. 
and ligbl initelitiie shops, si onige, ollieca, anil pub. 
lie building. 

Total utuntier of building- tiither lluu, 

dmvtQaa>> _ 567 

Total plan area ivquare feet i . __ .»..*» 10 not 

Tolal n-ahli- l!,K,r an-a i-i|itao-fei-l) . . 7,329.000 

r. fitUtoOtffi in ^mirr fett. 
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ftlost and fire . . 
f ire alnoc OniiUiuiasI 
fin- conti-nl" . . 


ss<i mm 
I.25Z00O 
29, 1WO 
1. r,30. 000 


299. 0OO 
I2fi. 000 
20. 0I» 
IB. 000 


479.000 97t.tW 
24. 000 2s7. 00» 

1 ne. am 



'/. JaiHintxr ulalUticx- The prefecture reported 
a total of JO.OSti dwellings damaged or desl roved. 
1.5110 wikmI light pods hiimetl. one wootl bridge 
destroyed by blast and lire. As of 1 Septetnhn* 
1045, the identified denil initnliered 19,743. tla* 
miBBmg I.B27, iimi the soriouHly and slightly 
wounded aumborod 40,993. The Lolet numHorfl 

-ulfinr-. unllliliiig per-sue. Imiilr biimelis. ««-- 
s-i TV. 

f llrt.lp. Hndgi-s of masonry <-oustructK» 



»,-re not susceptible to tin- damage, but „ , (mi . 
busiibh- bndgi-. .'. IMl l.-el from f ".Z. n as dest niyetl 
bv I. lust and fire. Kuilrnud lirnlgi— wen- prim-i- 
pailjr of rtottl-plote girder type. Then was 
i-viiielice nf lhc burning of the ties nr siting,,!-, on 
MM railroad bridge I.ti50 be) from GZ. A srpa- 
rate volume contains d.-tails of bridge -irie ture-. 

3, Protective measures 

a. The .lapati.-se government liiul ordered the 

n-iiimi.l of all e bustil.le mulerliil from ib t a i« — . 

this policy being euforc.-d by |m.1i.-, iin|M-ition 
Tin- pri'f. - ture had <inler.il the remov al of ceilings 
in dwellings, and parts of njlinga in coiumerriaj, 
industrial, and publie buibiings. in onler to expoa- 
eninlui-iiM. n.iif- and siip|Rirts Tor more efficacious 
(ire cmilrol, .iinl apparently Ibis directive was 
obeyed 

b. The national government hud also rcquest.-d 
that all stoves and opcn-Hame devices, particulariv 
tines- in dwellings, la- exlinguishril when air-raid 
alerts were soiltidcd. The police endeavored to 
enforce this request, and the fire chief otaied ilmi 
in general, nbsei vance was good. 

Alibi. nub ilie-e pi'eriiui ion-, ueii. i-oii*t in, in,, 
hill.- ,•! m> ait.iupi wo* made, appurenllv to 
eliminate surjilus combustible material. Small 
stores were tittered with it: wood, charcoal, and 
other lahls and ends wen- always pn-scnt m 
dwellings; pieces of wix.il. old papers, and .li-;- 
enrded furnishings wei-e often placed under tbe 
lloors; iimi pile* of eombiistible material wen- 
mil nl stacked against the outside waits of build- 
ings. 

H. Sl'MMARV OF DAMAGE TO Bl'ILDl.VGS 

I. Eitenl of Damage 

-,' The damiige to building* caused by the 
atomic Ih.iiiI. in Nagasaki .-vtended over an an-a 
of 1.8 square miles, including both residential and 
industrial sections. The an-a was irregular in 
shape and the fringe of the damaged an-.i was ui 
greatly varying didtances from GZ 

li. Si fuel urnl damage caused by Must alone ex- 
tended approximately equal distances (la-tween 
ti.OOO feel and 7.000 feet ) in a northerly ami soulh- 
eriy direction fnim GZ. Structural damage oc- 
cum-d to the limits of the built-up an-as to die 
enst nml wi-st, appnixiiiiately 3,(KH) feet and 4.0011 
feet, respectively 

r Siipi-riii-iul jiml miuiii ,|nmage . uns.-il by l.lasi 
alone . Mended a* fur a- I'.HWKl feel south of C,7. 
along thr edge of Nagasaki liardor. ami minor 
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datnoer. eomi 

disturla,! til. roormg "tKeurreo r"| , * > r.- ,S *" 

2. Cause or Damaue 

m Nagasaki «,-„- Uut. fir,, and bl^, T. a 
• Aswa*,o^„" l d b r 

rrr 

sbm k damage to building), 

t. Damage ,.. v, M . hlliUi 

bias, or Itre „ .fc^riW „, Pan. 2 and ., 
report Damage .-.used by fire alone „, .p^j. 
type bmbhng. and to rede,,,,,, mnv „ 
In I art « . 

3. Effect of DtHlaner from 

Damage to Structures 

o. Kefereure is mode to Tahl. 1 tn , 
number of huibltngs of different tvpes aunered 
at varying distances (mm GZ the total floor 
of these buildings, and the floor areas affect.-rl bv 
the atomic bomb. All an-as ore given „> ihou'- 
sand- ..[ -l-i.ir. feet The figures utulrr tie 
beading "Deatroycd" indicate areas in wfiieh 
structures could not he repaired, while ibus, 
"ruler "Structural damage" indicate arras in 
which structures would require major repairs to 
make them usable 

fl. Although lb,- degree of dan.ag, .ie,,, „„.| „. 

the ilistum-e fn.ni fiZ iiicr.-as.-il 1|„. rale of ,|,.. 
crease was not uniform in similar types of build- 
ings a* their relative position from GZ increased. 
This variation was due to two causes: 

(1) Quality and workmanship varied greatly in 
similar types of building* 

(2) In some eases an insufficient number of 
buildings of the same general types was exposed 
to the effects of the bomb at similar distance* 
from GZ to obtain reliable estimates of the damage 
which might be expected. 

c. In an area between 2.000 and 3.000 feet from 
GZ only 0.5 percent of the floor area of n-mforced- 
concrele huildings wo» de*tne,.sl beyond repair 
nr was structurally damaged: while in an area 
between 4.000 feet and 5.000 feel front GZ 50 
f,ercer:l of the floor area of reinforced-, soicrete 
stniclun-s was destroyed or stmrturalh- damaged. 
This wide vanaticm in ptlnntagr of damage is 
hecuusc of the fart tliot the majority of n-uifnreed- 
oonorMc buildings in the 2.000- lo 3.000-fool area 
wen- of excellent materials and earthquake-rrswt- 
anl design ll'mversity Hospital. Group 20> with 



12 



13 



l£ ^,>Z bum£ ™rT "!" 

blast -« . „„ . u ,Jed muliT 

•Kcmforr«l-cnncrrir m lahk ' 

, taMBr ,o m nf.»rcrd-c,.m-rrlr buddings afaWB 

SI (-aw- »-">.;<•• »* ;t 

occurred in these "brer buiMmiP- 

,/ |„ «„ area between 2.«»« x ' 

from GZ .mly building *«« "" " 

1 rmg walls waSM.I.j.rl, m-rls of .1. 

a, h..n,b Ol* >l.v. « Br,,.i.-r nun. her of 

buiblitucs of this ty]M- would l»» >' ■'""» »' ,^ '< ll>,l . 

n higher degr I reliability in estimating 

ibr extent of damage whirl. might he expected. 

, F..r further information regarding II"' da.iit.Sr 
cau~-d |n blast, tin.-, and combined Mast and hrr. 
reference' is mad- l« the appendix in this part 
! table, preceding Part 2). Tl.r damage analysa 
uhulalKWi shows the extent of fir., damage to con- 
Mll as well as all tvpr» of damage to structure*, 
and segroraies the damage ui buildings accorduig 
n, their bre-resbuve qualities and tl.ru" distances 
from GZ- 

4. Effect of Hish-Eiplosi.e Bombs on Slructures 
prior to 9 August 1945 

a. Prior to the atomic bomb attack on 9 August 
1943 X»pisaki bad been subjected to five at tucks 
t.y plan. - currying high-explosive U.tnlis. These 
attacks occurred on 10 August 11144, ami 25 April, 
20 .luly, :tl .July, and 1 August 11)45. The only 
industrial installation which suffered severe struc- 
l.ind damage was .he Ak.inouru Knsine Works 
({'■roup 52. whirl, was at surl) a distance from OZ 
that little if any additional dainape was caused 
lin n- hy ihc atomic laimb. Tl.r homiis which fell 
in Ihc Mitsubishi steel and arms plant (Group 2li) 
r-auwd considerable damage to machine tools and 
equipment, but the damage to the structure which 
boused them was negligible in rclalKin to the size 
of the plant The ihunage caused by these bomb* 
contributed very little to the over-all damage 
eaoaed by the atomic bomb. 

a Three reinforred-eonereie buildings at the 
Nagasaki University Hospital were struck by 
high-explosive tK.inte. luu-inir sirnelurul damage 
i" < ii' ti <d them Tlii»* dnitiage wus msily distill- 



nfj le I. I •,.n.|...M.tivelv minor st,,„ i,„ H 

. p. .-.used by (he aUm.ic Ih.iiiI. 

T n ,„erelc building at Ibr boys iiiinubI 

, hog] '(5n.up 1) was struck by liipb-eJtploai, 

Immh which caused structural damage. Tin. t,„ 
rould !»■ distiiiguisbe.1 (rrm. minor damage nm^\ 
l,v the atomie bomb. ... - . 

',, Two h^^b-e^pl^»•v« , bomlis at .\saki school 
(Group 4S> c«usi-l sln.ctunil and superticij 
damage to two wood-frame buildings. 

, With the exception of these four uistaHationa.1 
,„. lu-h-exph-iive damage »as found in the -true. 

,,",irveve.l. although an undetermined DOtnlfl 
„f ,„c|, bomlH fell in the surrounding open ci>..ntry. 
5 Vulntrabilitv of Structure* to the Atomic 
liomb. The .legiec ..f diui.iigi' i" bvuldings rum 
BueojdluK in tlitflr r.'liitivc tllBttlltcO from GZ, M 
m„t,-riti1s of which the building* were CODBtntOtod 
tho M%a of the buiWtofeBj the Pchvtioti of tbe Ioq| 
..s.s the buildings t" GZ. and U.e shioUlli 
eirect of hills or man-made struct unw. 

a The variation in degree of damage depending 
on distance from GZ is illustrated in Table 1. 

b Generally, buildings of reinforced roiicrcu. 
were less susceptible to the .fleets of the Immb 
than those of industrial ty[>c. stccl-framc coo- 
struclion or buildings w ill. load-hearing masonry 
a-alk. Wood-frame buildings wrre the most 
cosily tWalllljrill. and. ill addition, bad the prop- 
erties which made entire destruction by lire |hm- 
silile. Steel-frame stnicturnt. roof«l or sided witb 
HUtl' Ufa ttd asb.-stos, suffered h'ss slnictural .lain- 
ngc than those covered with corrugated iron or 

s| t metal. The corrugated asbestos .-rami. led 

easily ami the blast pressure efttiaTfitiesd 
cSjridly arouBd the main Erttming msnfosm, whilo 
(he sUcJ siding teansfoiwd the pressuM to tlie 
itrutitural mcmb.Ts. i »uniiig general eolkpse. 

c Variations in design caused different degree! 
• ■f il age to buildings in I he sniiie general build- 
ing classification. Some specially tlcsigniit con* 
crcte structures built to withstand earthquake* 
wilh heavy l»eams. well-placed sleel triiiforcing. 
and haunches bclw<»cu culumns and beams wiuV 
■.tihmI ihe bU-t pro-iiivs Ml relatively short 
tartce— as close as 1,200 feet from GZ. Stag 
frame buildings villi pitched monitor-type root* 
c-pccially tho-e with knee l.rmcs i-\teiiihiig fron. 
nmf memlM-rs to a point below the eaves on thr 
eiitiimns. suffered less damage than structnn* 
with saw-tooth roof framing. 

ii ^Irurturcs of all kinds with their long asal 
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parallel i<> ** tone »' ,h ' - ***** l« s ' , •' r,,rT "'• ,, 
ih«n tli..—- which received 111.- pressure ..n the 
prealer irra .>f Ihdit aides. 

, IW ii. ill.- height «>f I"'"" " f detonation 
of the bomb (estimated 1 .700 Trcl above sea 
level III.- ■.-i.rnin; .ir.-. i -tincture* tithlli 
6,000 feet of QZ was negligible. Buildings m the 
Xakiuiliimn valley, mIii.1i extended in it north- 
easterly direction from Nagasaki harbor, were 
MM from the blast by thr intervening hill- 
which rose to height* of SOU feet ml a distance of 
approximately t.,000 feet southeast of GZ 
6. Effect of Blast.- An example of r lit- blast i-lfi'.-l 
of tbl atomic bomb was observed on Braiding I'- 
ll tin- \..-....i Medical I oil.-.-. (Group 17). 
Thi- ».-n wall of this building faerd toward GZ 
and was 1,400 feet from it It MM W 
from the point of detonation of tin- hnmb in ill.- 
sir mi. I Hi.- I.ln-l >tlili k til.- wall ill it 11 angle "f 
approximately 50° from the horizontal. The 
dimensions of the concrete nicmln-rs affect.sl ami 
the amount they were ilelh-t-led nr.- sho* n on 
Figure I. 

I. SVMMARV OF DAMAGE TO BRIDGES 

1. Enen l and Cause of Damage. Of tin- 3.j 
bridge* ■( distances varying from 300 to 7,650 
fret from r.Z. 4 were -s.-n.m-ir damagi-d or de- 
strove.! by blast or fire and o others sustained 
structural damage of some nature. 

2. Construction of Bridges, Bridge- were Con- 
structed of reinforced concrete, steel, stone, and 
wood, and combination* of concrete ami steel or 
concrete and woof I. The main types of bridges 
were masonry arch, plate girder, concrete slab ajul 
girder, open steel trttaa, and timber. Short spans 
were uaed extensively, the maximum single span 
being 120 feet. 

3. Conclusions. —Proximity to GZ tlid not seem 
to affect heavy concrete bridges seriously, possibly 
because of the mass of the bridge and the vertical 
action of the blast. Bridges of less mass hut far- 
ther away from GZ were damaged by displace- 
ment sideways which caused distortion and failure 
ofnumbcrs. It is difficult to form any conclusion 
as to whether the angle of the bodge cenierlitie 
with the blast direction influenced the amount of 
damage sustained. 

J. SLMMABY OF DAMAGE TO STACKS 
L Extent and Cause of Damage.- The negligible 
amount of damage to reinforrnl-concrete stacks 
within 6,000 fret of GZ, as compared to the gn at 



damage to buildings, is one of the moat uriiisuaj 
phenomena present nl Nagasaki. Dulling,- i n 
Old) 4 nut of approximately :tll stacks within i|,|, 
area can lie attributed to the blast effect of i, lf , 
atomic bomb. It is interesting to Hole that |», 
of the four stacks tlutt were daitiogef I were veiy 
clo-c to high-explosive hits and il i- possible that 

iln- fuel limy lint.- lia.l -< 'thing li> do with thru, 

tail urea. 

2. CoDfluwons. The ability of roiu-rele -I nek, 
to n-i-t at. nine liln-t may Is- atlriljutcfl to several 
factors; namely, flexibility, streamlining effect, 
minimum exposed surface, lire resistive rpmtity, 
vertical angle of hlnsl In the surface mid partial 
shielding by intervening buildings. As the ntce] 
and brick stacks within this area were all de- 
stroyed, it is reasonable to conclude that the re. 
iiiforred-concretc stack is the most resistant to 
atomic blunt. 

K. SUMMARY OF DAMAGE TO PUBLIC 
ITIUTIES 

1. The public utility -y-lcin- in Nuga-aki were in 
miitiy respect;, ciijiijinriililr- in those in smaller 
American cities with a papulation of about ,'10,111111 
One exception, however, was the sewer system 
which consisted entirely of open trenches. I'tHler- 
groimil conduits carrying electrical utilities wen- 
nonexistent. All wires niifl most cables were sup. 
pnrlcil lit woinl rciiiforccfl-t'oin'rel. or steel 
stand ards, 

2. Direct blast effert was the primary cause of 
ijanutgi- i«. puhli.- utilitn-s. It was extremely de- 
structive to standards with overhead wires and. 
in |iji]-ticulnr, in wood slitiidtinls within a nulius 
of ID.IHII) feci from GZ. The pointa of failure ™ 
these standards were usually within one-third uv 
two-thinl- of their height aliove grounil level- 
Britlges liearing railroad and streetcar track- -il- 

T ii i i .1 age in varying ilegrees, partly liy oh- 

liipa- pressure' fmni alit^ve, and partly by lateral 
pressurts which caused tlisplacement. 

3. Earth surface depressions of up to 1 foot weac 
observed at scattered points in a reclaimed am 
covering approximately SO acres ami at a mas 1 
II11IUI dislance of 2,000 feet from GZ. This eaU9«j 
a series of failuris, in 12-incll cast-iron water pi|*~ 
:i f.s't below grade. 

41. Fire, a secondary cause of damage, was oh-errsf 
on railroad cross lies anil wood standards inlf 
tnitteutly tip to 10,000 feel frniii GZ. Musi I" 1 " 
were causetl hy diris-t contact witli the geneflj 
' "iillagralion in the area. Varying degrre* * 
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h hum- caused by ihe inlcnse hi*n I generated 
tin' explosion were fouiiH nn iiiiiny wood slinnl- 
In, purl iruliirlv south ami southeast of < iZ in 
lltrnsl 10 llle exlrome liortlleni purl of the cily 
lere few were oliserved. Tops nod eruss arlns 
Unoil slulntimls Here often found In lie mi 
erelv burned ihul (heir replacement would l*c 

llileil. 

<iaK Supply System. Two pis producing 
mils wen- -inn I approximately :i.i«hi mill 

IIXI feel, le-pei livelv. fr<illl GZ. One gas lioliler 
3.IKK1 feel from GZ whs sir-lick ley llle Mssl 
ave wlneh caused u low-onler explosion, anil 
ulliil in (lie complete demolition of the lioldi i 
•o others, located G.600 feel from GZ. were also 
urk by the blast wave The tank lops collapsed, 
Hit then- was no explosion: however, Uith 
mlder* were heavily damaged. Gas ovens (re- 
ortsi mid producing equipment suffered only 
light Wast damage. Gas nouns were not sufe- 
releil In simly. lull it was assumed that breaks 
ierurml in proportion to those on water mains 
Water Supply System. Pt. 4. par. 3 f and g). 
(Tie pas supply was ewnplelely disrupted, anil 
rould Inn e impeded pmlurtion seriously in the 
ndustruil plants for approximately 7 months. 
to resume full operation would have required 
DO.ooo man-hours repair time .repair time c^n- 
nated by plant officials and checked by a team 
neniber). 

i. Klt-clfir Power Supply 

a. The elis tne supply system within the dam- 
ps I urea consisted of 8 transformer stations, 2 
witch stations, and 1 small generaiing plant. 
The capacity of the power transformers (60/3.5 
:3ovolta) was 86,000 kilovolt -amperes which sup- 
ilieil 40,842 residential consumers and 949 indus- 
riol consumers liefore ZH (rem hour: i. e . the 
inn- of explosion of the atomic homhi. There 
vas no electric power for 2 days after ZH. and 
iter emerpency repairs were made, only 7,iHtn 
estdriilial consumers and 350 indnsinal con- 

Ulllers could lie Slipplleil. After .! mnlltlls, -utii- 

■iclit repairs had been carried out to serve 23,459 
eaidcntiiil ami 4(11* industrial nmsunier-. 

&. Of a total of Hi. lis miles nf tili kilovoll open 
ranamissioii lines, mainly supported nn stit-l 
owers and conrrele standards, 3.47 miles or 32.5 
icreenl were destroyed; 1.4 miles had lieen re- 
iliilt by I November 1945. Eighl steel lowers 
•f n tolnl nf Tli ami 4 eonerete standards of a total 

.f 311 Were severely illltiuijrell. 



Th ", U ' k'e U,lli<t,,l»„l!,e,|,,,„| 

Uon w a» heavy and «„. aumniari'ed ax follows- 

' 1 1 "<><*1 t««lot length, 1.3.3.8 milca, 
•J i Feeder heavily damaged, 37 milea— 27 - 

pelreill 

(3) Total iimnlier of poles, 11,107. 

Hi Pol™ heavily damaged. 1,491—24 percent 

'."11 Total number of iraiudomicr. 03.954 kilo- 

wm ajnpmj 1,710. 

' * k ' Transformer, heavily damaged 14/121 kilo- 
volt -am per™, 4W 36 perrcin The damage to 
to roafarme r si.ii,,,,. rompaiain eh light Out 
of ei^.lil -tttli.o.s .),,,.. si t sia„ ln | |„„.j .nunapfto 
bus strurturiT, itnulalorii, Imslmrp anil steel racks. 
Only tlifht damap w«- .uslaine<l by lb, prunary 
heavy eqmnmelil. 

4. To i-ompleir all repairs would require appro*- 
lllialelv 7". (Km tnaii- 1 r. 

7. Water Supply Sjatca. -Water anal supplied 
from four rrservoin located aithui Ifi.OUO (ret of 
GZ- Four systems, with emeqernrr taUiramier- 
tions acre in operation, each betng supplied try a 
different i mr rci i . Failures occurred at 12-mch 
mains. 3 feel Mow grade The^* failures may be 
traced to an uneven displacement of the seal eansed 
by oblique pressure from the imtiaJ blast wave. 
No evidence of damage by falling debrts or any 
other causes was discovered. Four breaks weffe 
located within the same area on other water mains 
1 ■ iiaaainj two bridges These were displaced by 
I be blast, shearing (he mam- al the bridge abal- 
menls. On branch and diptribotaaa popes many 
breaks were caused by collap s i n g structures 
Slight damage by blast was sustained by the fol- 
lowing equipment at the reserroxri: Station ven- 
tun meter* .housed in asaaaaaj ttrnciurtsi: elertnc 
instailatioa for pump cquipmenl at Trakami 
(lO^On feet from GZ). 

a. The water-supply system, alrrady taxed to 
the lunil. i« in no position lo wl d»e demand 
for water net-essilated by fire righting Within 24 
hours, however, suffmciii emergency repair was 
ramcd out to meet a portion of the population's 
demand. 

k. The repair time required to reestablish thr 
system on a permanent has* was estimated to he 
50,000 man-hours. 

8. Telephone and Telegraph Syslems. 

a The telephone and Iclcgraph system «* 
p.rtlv ,»ralv«,l for a week after ZH. thereby 
causing delay in organizing adequate nwuc wnHi. 
The damagi- was sunimariicd as follows: 
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(1) Tom gth or uno n* „. 

''•v ,, ::ri::..r — • - ; 

(31 Tolal lent. - 43 percent. 

heavily .iniiiat-'.-l. -•'■< destroyed 

, j,,(_.T,|M r^ • I' 11 "'"'*- 

, , .,„■ pcreriil 

and heavily damaged. -.»-" 1 

T«Jrvr*jM lou ■! mill**: 

(51T »m. i.-,.'. ^r^j", 

damaged in vanou* degrees. 

'fcsL-rf n-p-irli-r W 1U».«0<> roan-l - 

.telephone and I. I.VT.I* systems). 

9 sir*»l Railway Syalrm. A ,hu,hlr-tr.ek_ sireel 

Outers T. rrl,r... I— 

potent..! o( *0 «** ' lirprt < - urTrm - ^ 
ported by steel standards rjw,- 

m ThinvnL cars ,.11 within 3.W0 feel of 
GZ acre dan-gel by blast ."-I I'"' <7» percent i. 

• :»„ thousand thro- hundred and thirty-two 
feet'of track were .lamagrd due lo bmaed **P<» 
which caused the rails to buckle. The lire 
proh-bly secondary and doe to burning debris 
4 percent). 

(3) Tbirtv-mie thousand four hundred and 
ninety-six (e^i of trolley wire were blown down hy 
blast i75 percent). 

(4) Eight thousand tun hundred and two EM* 
of power lines were torn down and 24.H* feel of 
elrrlric light wires were damaged 1.75 percent). 

11. Summary Public llililies Damage 



fo) M* percent Ol Hie lot ""I'"-"' "f 

.upportt for ovw*«mI powor lino, worn » u| 

afl oi .A. Hiimfil. 

ft. Estimated time i<> complete repwt ^ 
2tHUlil<i iiiim-boiir*. 

Ill Railroad. Railroad facilities ion«iai«d „, 
ajnWtrack line running due north within id 
,.,„• eonnecting ii ««•«« TlM ' Jl "">"'« Tb, 
lino terminated at t Ii.- Nugnsiiki station 
■erred three other secondary station* within t|„ 
rtiv limits Many passengers utilized tliin tn^ 
,,s a means of transportation within tli,. «-Uy tni 
its snhiirhs- 

n. Although daniagf to equip nl «». , M( 

r-xtrnsivr. it was Bevrro onoiiph to nurtafl tr.lt 
f„ r 4S hours, during which linie siilli. i.-nt ,.„^ 
p-nry rrpair work was rffrrt.-d t« n-*iuni' liin,i„ 
op<.ralions. The major dainagi' was su«iaiii„l b, 
the track and railroad bridges The wood, 
cro«5ti.-s wen- hunutl intenuilteiitly for a dia 
tance of 10.000 to 1.5.000 feel from 02, caiwn, 
the rails to buckle at I hcsc points. Tile fin. 
secondary resulting from nuitaet with bund 
ilebrts. Three bridgi-s were displaced, di»-.w, 
the raib and ne»-essitating complete rcbuildinji i 
the tracks. The railnwd slaliotis wen- 100 p»« 
rent structurally <lamage«l by blast and Ore «tj 
the rlrrtrH- sigiial system was severely damagti 
Rolling stix k sustaini-i damage, primarily |a 
blast. 

*. In order to rebuild the station building* 
repair all the damage to tracks and signal svsiraa 
it was estimated tbat 100.000 man-hours wouUk 

rwptiml. 
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l„ SI MMAKV OF DAMAtJE TO MACHINE 
TOOLS 

1. The iniliisli ml iii«iHlhilioiin in \ii|!iiMik> 

,|iihiiI Mll|H enlinlhlell uf 2Kli KtrilelllreH III 21 

t nMi|i~. -minted I"! ween "1,0110 feel north und 
'Jtl, (Hill feel south of (iX Tin- total flour space 
tililKeil fur pi-oeewing anil storage was ,">.4im.o<m 
siiuare feel, ihslnliuled 111 the several struclural 
Ivpe- "I- follows: 

lleav.v sieel-fniiue. M [HTeeiit of tola! area 
A Ughl >1e. l-fra :i2 |ien eiil of total arm 

r Kelllforced-eoncretc. 12 percent of lolal area. 
it Mixeil relliforcul-colicrele and steel-frame. 
.". pcraol of Kital area. 

1 llrick-w all I plant transformers and oxygen 
producer equipment), 6 percent of total area. 

i Wood-frame, 1 1 percent of tolal area. 

2. \o ilr iL'e to 11110 huien ami ■sjuipuicni by thr 

atomic IhiiiiIi n-cordeil oulsjile a radius of 6.500 
fis-t from < iZ, hut within this radius 1,834 machines 
and approximately 4.50 pieces of major equipment 
were roiilaineil in lfi building groups. Tile dis- 
Iribiition of tln*sj. machines and equipment in the 
different -trurturi-s was as follows: 

a. Heavy and light steel-frame: 

922 machines. .V percent of total utunla r. 

:t.ts etpiipmeiit. 75 percent of total number, 
ft. Iteiiiforced-eoncrete: 

410 machines. 22 percent of total number. 

90 equipment, 20 percent of total number, 
r. Wood-frame: 

."itri marlmii~. 27 percent of total number. 

22 i*qiupmcnt. o jH-rcent of total nuinls-r 

3. The relation between the percentage of struc- 
tural damage to buildings and the percentage of 
■ lulling, ■ lii tool- anil ei|iiipinelit was found lo U-: 
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(a) Sehool- itcm- 

|mrarc) L 

(A) llalilhtrinl 

,.l icli'r** t:il H l-fraaie Uciatto- : 
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4. Marhlnery in Steel Buildings.— The maximum 
riuiye in which ilaiuiige occurn'd lo industrial -led- 



frame alnirturea wa. -..ihhi f m x,.,, .,_ 
g-« I, , :,, . r,ml . 

In Hj b. b aat l-ues were n, r l li: ,l,|,. „„, 

only -hylu dainaiie. 

5. Nine btmdred twemy-tw admn ami Mg 

'''"\ "■"< »-n- inatall«| „, thw, hurkl- 

Of ,!„-.. 21 ,-,ee,„ of „ 1P mmVmt 

'"' "' 11 'I»'lillletil susia lr „,| ,l , n ,p.„ f 

i arymg .bft ( '..is-, of danu,^,, wrtr . 

(I) Debn. (primarily lateral mmemmt of 
whole -trui mi,- cauHiu. ertununc ol machino) 
70 p. reenl 

2 WTaalhatr, 27 percent. 
(31 Kire I burned elerlnr moton . 3 prrrent 

S. Weather damage could llalr l^tl a v . oil.it Iit 
simple temporary r.u , rmj.- I If all .ianucrsi tna- 

chtucry. CIS |»tccii| could |ia<r l-srn repaiml Iit 
pUnl niamtenatrce am. m tliat prudirruon 
would not bare ls-cn senoudy impeded The 
n-maindcr was beavdy or totally damaged. 
7* Damage lo auxiliary equipment (furnace, 
cranes, pas-producer plants and to plant utilities 
amounted to 4.1 percent These units wen- fro- 
erally of lighter construction lhan the fixed ma- 
chines and presented lanrer surfacr areas to the 
blast. Elect nr anre» and atandarda were du- 
pUred by hla*t i ia- and a alcr pipe* were broken 
and displaced ley collapsing structure?. Small 
tools such as drills, die*, tap? were -callered about 
by the blast, and subsequently suffered weather 
damage amounting to 65 percent. Raw materials 
and semi-fimshed products suffered raryxog de- 
grees of ilamage primarily from blast and » rather. 

8. Thr effective damage may he summaruxt as 

folli.U- 

«. Machine tools, 21 percent. 
b. Equipment. 45 percent, 
r. Small tools. fi5 perrrnL 
if. Utilities. 45 percent. 

t. Raw materials ami semifinished products, 
10 prrrrnl. 

9. lu .pile of the relatively small percentage of 
damage to primary iquiproent. Ie*»< or other 

,|, „i- noilld hoi. n.,.-.d :, ..Tl.l IlllldoWO (or 

4 moat lis (Jajuinesr .situnato la-fore 50 percent of 
prmluclion ixiulil have been resumed. 

10. Ma. hut. r. in Reinforced-! oarrete Build- 
tags. No reinforml-eoitcreie building- «er* 
rtructurallv damaged or hail their contents 
damaged bevoml 4,700 feet fn.ni (./. Taciiit- 
anan buildings, one of w hich was of mixed rein- 
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10 



SO percent 
i Weitlier. 1 1 percent. 

* fs. (mostly caused "v bun,m,! ol ,n " 

trrior trim), t percent. 
,. ft* more damage m ... 

'ructurcs tli-. in stccl-fri.m* buddings. B ■ 

, .le^readfiresm.hcl i-.KinU.rK.rs. hlec.n. 

- vh,n..liJ.-.l h> -in- ... rontnis 

, and water finest, hid- su-tomed ""Iv^"' 

damage. Damage to small toob ws CM US 
blast and fire and amounted to 4.1 pcrc-nt. Raw 
manuals and semifinished products sustained 
prrrent damage. Thr effective danuigc may be 
MOinuruni as follows: />««™i 

Machine took. - - - 

Equipment • ' " 

Snulltoofc- — - *» 

rtihbes. 60 

Kaw milfmt ami srniifinishetl pmduets. 
12. Machinery in Wooden Buildings.- 
group* with 14 wood-frame buildings were situated 
witlun -i.300 feet ol GZ. They were all destroyed 
by blast and fire. Tin-*.' groups were utilized as 
temporary auxiliary miirbiiH' shops for industrial 
plants. Their importance to production wits 
relatively small, and their destruction was nol of 
serious consequence. Five bunilred and two 
machines were installed in these structures, 470 
or ...1 percent of which suffered damage. Fifty- 
four percent n( this damage was due to exposure 
to the elements. Fire damage amounted lo 10 
percent and debris accounted for 26 percent of 
the total damage. Blast and a combination of 
Mart, fire and debris damaged in percent of the 
machine* Plant utilities were made unusahle 
by blast. Small took ami raw materials sustained 
100 percent damage from blast and exposure to 
the elements. 

13. Relations Between Damage to Buildings and 
and Machinery Therein 

a. The relations determined lauwcen the dam- 
age ... wood-frame a,,,! steel-frame structure, ,u„l 
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Seven 



,h,. 1 1 ry continued then-.,, (Pi :.. ]■„, J 

,|„„ll.l l.e suiliciclllk accurate I". I" appl-Mil.il.,, 

pnshclmg <hc ellerl of I he In. any a k fc, 

„, on the ruifil Stall- ... I he future The,.. 
e„,.ugh camples ,.f damage ." - 1>«"" hu.lding i >K 
I., give a ~om.il ba.i- for ihe ligun-s pn-sei,t..,| h^, 
h The relation between damage lo rrinforr^ 
roncrelc industnal buddings «n" the .na.-l.irH,, 
then-ill B not of " r,l, r "' """"'"'"V Tb, 
high percentage of damage to machine took ^ 
reinforccd-concrete btriMina-s was due pritiiarij, 
to the 100 percent damage in the collapsed ^ 

, - „f Uml.lnigs -"-'I " 'iro-P -'ti. Thr. 

were reiiifnrced-con.-rolc, slri-ssed-skin si 1 ,„ i, lt „, 
,1,-aigneil for industrial Use lull rolat ivt-ly m ^ 

weaker structurally tliini the other rein) 1 

,., roto buildanes in tun iiroit. Conclusions btuJ 

on the ihiniuge found in the school buildings niud 
would bo tnoro accurate. Therefore, 11 i.lm,,, 
has lieen esliiiuited (Pi. S. Sec. II. Par. ill in u 
attempt to allow for lliese variations in c-nnstruN 
lion and the resultant inconsistencies in iiiaclmu, 
tool damage. This calimale attempts lo |>r.-vn 
an idea of the damage which would have 
siistaim-tl by the tools in the buildings «|, ; .- 
collapsed if {1 1 the roofs of the buildings had aj| 
fallen upon the tools, so that the sourc«-s of daa> 
tge would liave been limited lo blast entering •!, 
windows ami doors, and to fires w hich might pay 
sibly liave started; or if (2) the same tools hat 
Im-i-ii installed ill heavier n-inforced-concrelc ImuV 
nigs, such as were usi-il for the schools. 

14. Table II is u suiimmrv of I he damage siisihiik. 
by the tontenta of the itntuatrial pluuts in Nop* 
saki when the atomic bomb detonated 1,701) W 
nhnve Ml.- ground . 

15. By comparing tin- si rut-turul types aurvoytl 
wiih nvci-iigi- in.liisti-iiil idimis in the I'l-in 1 
Stutes. it ran be reasonably di-dticed Ihut l» 
following damage might Im- expected, were a 
atomic Immb detonated above such plants: 

Itamagr in prrrrMttft m/ W*/l 



1 1 . Steel-frame, heavi . 5. not) 
Ht Steel-frame, lfehl ' . 0,000 
»■?. Heinrorced-oitirret*. I TOO 
.4. Mlxr.1 n-iitf.irre.1- 
euncrcte-and- 
•■twl frame . fi, StMl 

.81 t( nott-franie rt 5(HI 



30 30 
45 4S 
3n 30 



38 
inn 



61 
1 1 III 



|G. Ill IhiIIi ,teel-flllllle llllil relllf.iteeij-.iMieXfh, 
lltJlldillgs there Mere heat V ll».s... in .mall I.HiU 

and small lilii-h.sl and »eimhiiishe<l pr.Mluet« 
nh'-li lll.-se object* wen- trallercd alamt by l.la*l 
and . \|hk.^I tn .lulling.' I.v lite wenlher. Alth.mgh 
then* would undoiihl.slly Im- heavy damage lo 
these items if ■ plant in the 1 'nit.il Stain atafffl 
attacked with an atomic l-.int. the peart Ire* 
followed here 111 .I'.rilig -ueh ItutenaU Wi.ul.l 
redll.e .he ilis-e- lo a |MMIll I •IllSi.lerahlv tiek.W 

ih..' found in \..g !.. 

17. The uuiximiiiii dialanrr from C.Z at which 
machine tools and equiptmrnl were duiunged «>• 

fl,.'it)0 feet. Overhnad nleotric power and tdt- 

pllolie line- III |.llllll- Well", however. Ill u few 

iliNlnneea, blown down »« [ill away us 12,11111) feel, 

18. Prior In II August 1114.1. Nagasaki un- nttin ked 
levera] timaa a ith convoitiouaMype bomha. The 
damage caused by these attacks was readily 
identified and i.-sihitcd from the atomic bomb 
damage. The most mtioik attack was thai of 
1 August 194.1. in which the boiler shop and 
foundry Ix-lnngiug to Mitsuhhdii Erunne Works at 
Akunnura were damaged. This attark also parlly 
imralyzed production in the Mitsuhislu >t,-e] 
Works by scoring a direct hit on I be hydraulic 
equipment for heat y pr.^~-s Tin- foundry -ii>\\> 
at the Akunnura Kngint- Works recert'ed f. dins t 
hits, probably with .VKI-pound. general-purpose 
bombs, thereby destroying one cupola and dis- 
placing u heavy overhead crane The laiiter shop, 
containing -SH machun-s, received s direcl hit* 
Two iimclunes were disproved and 10 were 
beiirily damaged by bln^l and fragments. Twelve 
tinicliiiii-s were slightly dtimaged by Mini and 
(cagmeiits. The friirlion of tnachiues diiinii^ril 
was 27 percent. 

19. A total of 22 bomh bits was identified w it Inn 
the steel plant area The Iximhs rsngwl [mm .VKI- 
IKiund to 2,(KK)-|»oimd gi'iieral-purpose. The tnosi 
important damage lo 11111. hin. rv in tins plant m. 
that t*. the liydrauhe pr.' — eipjipruent. viial in the 
processing of heat y fnrgi.igs. A 1 .000-pound gen- 
eral-purpose Uimh sroned a direct hit. upsetting 
and cracking the equipment. It was estimated by 
plant officials that ti to s weeks would hare been 
re<|iiired for repairs liefore .tperaiioo of this pan 
ol the plant could have licen resumed. 

20. The ships and thick yanls were suhjectrd to 
n-veral attacks which caused sonic damage 
fieiieral-purpose homle. turyuig 111 size fnmi .HIO 
pounds to 2.000 |M>iiiids were used in these 




a. Hani offin.U rainatej flaj total dan, 
age stwu.msl ,n the W v«,l alUei, to U ^ 

Marhuierr and rquipiu,,,, uamam- 
H.nlding .lamage 
llani MaShag 

Haw matertal fatwhed ..„! vmi-na»hr,l " 
nr. -Imi 

_ r ' " 

Thr<e prrcenlage. Were f.„ll„i |.r the team ... l„ 

correct. 

21. <'omnariMn of It t„ Midnae Tool, 

and I lililie* by the Atomic Bomh aad Mien. 
Explosive Bombs. I,,-,,..,., „.,. , nil m „ h . : .„, „„. 

dannige uifheied moelnne t.ails in RagaiaU km 
the atomic leotnh and .ouipansnii of the finduigs 
W illi what was already known of tb,, ,.|[,,, ,. '4 
I11gh-. xpl1e.ne Ih.iiiI,. on machine tool* brought 
out one definite jminl. Higli-exploare l„u,l^ 
exploding in o 1. ml. line ...iitauung machine n«i|. 
damagi^J the toola Irt niore i«- less direct action; 
that is, fragments of the liomh itself rarth slioiHi 
from the entering of the bomb, or pure Matt 
damaged the took Uamagr to the budding was 
incidental to this damage utiles the look were 
damaged by drbris by falling structural mrtulim 
or by the burning of thr budding or its ronicnU 
Tile atomic l«imb on the other hand, ilamagrd 
most of the maebme n«.l- by uuhreH artioa A 
few took were overturned by the blast, but almost 
all of Ihe serious damage was caused by debris from 
damaged buildings or by the burning of thr build- 
ings. Damage lo machine took by the atomic 
bomb is. therefore, very closely related to the type 
of building in which they are housed and to the 
i lTci ts of the bomh on ihat building. Evrti the 

subsequent damage to Tools by expositr.' to tile 

weather is retails! to the lieej.-e of dariiuge 
fend by the buddings whidi boused the took. All 
of the damage to machine took has been sum- 
marized in Table II. together with the data on llie 
types of buildings w hich lumsed the took and the 
degree of damage suffered by each (wilding, aw 
that the relation between budding damage awl 
machine 100I damage can lw anabraed. 

T> The Japanese prartioe of putting elrrtnr 
power, gas, and water lino ala.t c ground resulted 
in great damage to the plant utdities. The hoes 
were either blown down by the blast of the bomb 
or pulled down by distorted and collapsing budd- 
ing*. Auxiliary equipment wa< ako of such a 
nature that it wa* acnon<ly affected by damage 
lo the buildings. 
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23. Altliimisli tin' (run ion n( diumigi' tn i (:iri<' 

Initio mis Ion pi'i'i'i'iiU "nil murli of thia dam> 
Hgr uu- -linht, llli' ovcr-llll elTcrt nf tin- holuh mi 
niiicltin , ' s4 > i'i(iii|iiiu'iil . iiiiil utilities w-as si. l f iv.ii 
H compli'icly '" paralyze prndurtiun in many n( 
tin. |)lnnl- fm » very long pcriiid uilil In mime 
reduced production for many ntba. 

M. PIIOTOURAPHK' INTERPRETATION 

t. DamaK* Evaluation- The damage to Nagasaki 
resulting (nun ll"' atomic Iminl. allu.-k of Augu-i 
IMS is tin- subject of ii report issued by lhr> 
|1iv»ical Vulnerability Section of the Joint Target 
Croup Tliis report WM based on a Ftuily of 
photographs taken in photographic sortie 3PK- 
SM:i(HUi:i August IWji. ( 'oinpanson of .lamagc 
assessed hy means of photo interpretation* with 

that lii ii rm il hy ground survey leads to certain 

gem nil conclusions n-garding the capabilities anil 
limitation* of photo interpretation with respite! 
to atomic bomb damage, such as: 

a. Rttidenlial building*.— (I) The area of rrsi- 
itcntial-tyjic buildings totally damaged by the 
atoimi' bomb was arriirately di-tcrniincd. hui the 
cause or catisi*s ..f the damage ihlast or file) 
could not he determined. 

(2) The surrounding area of heavily damaged 
building* tij delected, hut the drgree of daman, 
w a- nut accurately defined. 

(3) The degree of damage in buildings w Inch 
suffered only superficial damage was likewise not 
accurately estimated. 

■1 - Kir.-s w hich -prcud beyond the area of 
heavy damage could liave been deteeted but were 
not. 

b. Industrial building* — U) Sttri- af timbff- 
jmmi building*. — (a) Photo interpretation can 

exietii and S4'Venty of ilaina^e to thi^ 
huildiuj^ within rcastinnhle limits of aeeuracy. 

(4 1 Pn»sence of fire can In- detected providtvl 
interpreters are traiinii In distinguish ln'tween 
fin- clfei N mid hlu>i effei |~ nf tin- atomic Ixmih 

(r) It cannot Ik- assumed that the content- "f !i 
slnicturally damaged huildin^ have suffereil dam- 
ape Hiilisw it i, asiertained from photo* thai the 

liiiililiut: has colljijiscil, has ! n so distorts! as 

In iliiuuip. tools near llic walls, or that a Moor has 
fallen. 

(rf) Evidonre of removal of machinery or of 
elllclccncy ctivcruij.'s o\ , cr cxpnscti pieces hn- a 
direct relntion lo the extent of damage suffered 
l>y mnchini'i-y from weiithcr exposure. 

V2) llriufnrrrd-runmli huildi/Hj*. (n) Structural 



-luN.-.^c I., ri lllfiiri ed-cnner..,,. l„,il,|„ 1K . r „ 
■■il wilh steel ortbnW™,, tr, lw ,t ; . '■ 
iicrml pbotognpba '" "" 

Karthiptaki-rrabu,,,, , HliWi . 

'• V " 1 " 1 ;"'- " f •« >•■« 1. 1- J. : 

••nougli i„ eaiwc isalUpw. 

(r) AUeni|ita u. evaluate damage t 

l~U ,., QZ are an-e. „,l b, ,,, ,, v ^ ,„ J" 

t-tion c.,,„..t cm,.,, 1IllrrK , r Amm ^ ^ 
•trurturea. lUrw 

e Cnmmon , rrnr , Tlier, w., . C r,„^d tendrnev 
of plHit.. inlerpr-icrs i„ .ti„t„„. iU - 

U. fire ., Nap««ki Sul-^uent vmoTZtZ 
«a. able to redur, ih, e.t, m<l ted fiittt r ; 
cousidenihly, 

2. l»» of Inttlheence Denied from Phou, I.. 
IrrprrUUom. The uae of muSapma dwivrd (mm 
photo interpretation will he «f peat imponaner 
in plannum future operaiiona naplovinj. ifc, ltonut . 
bomb. Pli.meaJ Damap- Diraion report, on 
Hiroshima ami N'amaaki providr sufficient detailed 
informal Kin to est .hied, the effect* of atomic 
bom Ik on different type* of structure*. th»t a. 
tbc pbysra] mbtrraiabty of budduip. to the. irpe 
of bomb baa been determined Tbrreforr. antrr 
types of huiMirusi can he identified and areas 
nn-a-ur.il by aerial photographs, ilamapr milirted 
on most build masi ran be determined hr the U- 
knrita* factors: 

«. Construct wti. 

6. Distanci* from AZ or GZ. 

c. Relation of location to topi^rapbr of area. 

</ Shield ine effects of other lankinuri 

>. OrHtitalMin with respect indirection of blasl 

j. Height of bomb burst 

3. Vulnerability Evaluation, i 

talion of the future a method mu«i be dcvdopeil 
for evaluatuig vubicralulity of a target area by 
ronsidcmic all <if the foregoing fartnrs an.1 by 
taking into (MOMM all pliysnal and economic 
effii l- to l«- reasonably expected from an an 
bomb attack on the i 



N\ DETAILED PI K iTO- INTERPRETATION 
IN DI STRIAL REPORT 

1. The Tarerl. \ siudi « uiailr of tile Aku- 
noum Kiiginc Works, a unit nl the Mil*ubishi 
Shiphnildiug Co . a« • In- »»> il"' only target in 
the city on w inch complete pn-ntiack studies had 
Imi'Ii milde. 



,blr information. " ^ al ,d functional 

sparing 1>I>»>'» '» b|) . „, „ u ,l,„c on a 

pb».» „, rWbi. ***** 

„,ib those drlrrmineo »y g" 
,hc folkraing rrtull*: 
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* ~ J ,. ,.i The " f I'll" 1 ' , 

,„;.:,:;;::;:"::-- - ! 

-t^I-v^'^-"^,. 

" ,lv i,l,',.l.fif.l »* eolisi Hid loll. 

llf building arc... Pn T K-«. ..<t.r, w.U. J 
'tatlv overestimated *'«* « *'■<* 

r,„. wuii in ™ tiri ' nlu!l1 ' , 1 
» mh* s,r ""' , " 1 " 1 ' 

„ u |i :., per,-,,, 'b '.' ■ V| "'' 

structural damage ore almost impoaaihle j 
lU .,. v , l,v atrial phatoei«Pi» : " a ™"K l * '«• <-"l»»"» 
sufficient 10 render thOT amirmral y unsound !„, 
„„, ...vere enough I" l>l - "If m « 

-.M.f distortion or rutting of tnws member. U 

fragments h> thl> '' x "" 1 *■* ""' ,ru< " womW *•! 

QU i„ rcpau- even though tin- wIhmV 

not distorted sufficiently to >*■ ™sd>lc 011 I' 1 ""* 

cr iplis; and interior damage to rcmforccd-tonrrel, 

building*. , , 

e Fnnttinnal analytic. —A rather large prop* 
two o( tlie minor buildings in this pUnt were m. 
correctly identified »s to funrtion. Groun.l info, 
nation "was scarce, and in in industrial ph.nl « 
this type minor buildings show few chartclcriaur) 
of construction which might serre as » clue * 
functional identification. 



HI, GENERAL INFORMATION 



1. Team Persoanel- The fuUowuig personnel of 
Phviiral Damage Division Twm 1 conducted the 
survey in Nagasaki, Japan 
Ma} William V Dragneti, l)MC, Team Leader, 

Structural EnginerT. 
Maj. Ralph C Fletcher, AC, Aaa'i. Team tender, 

Architect. 

Maj Ri.t»'rt T Marshall, SC. Electrical Engiluw. 
Maj, George 1" Guill.oR I). Ordnance Officer. 
Capt. Gerald O. Waclerling. CMC. Kire Engineer, 
('apt Ving L. Smith, AC, l'liotn Intelligence 

Officer. 

Capt Milton E .leiikiiiH, AC. I'lmtn Intelligetiiv 
Officer. 

Capt bmntMl E. Orin. CE, Structiinil Eiigincer 
Cupl AnieE Kiwi. At', Meclumieul Engineer. 

lAComdr. Junas J Bitehoodt, l s.su, LmguiM 
Officer, 



J. Walsh. L'SNR, Stnicturt 



Lieut. William 
Engineer. 

Lieut. Paul M Spcokc. 1'SNK, ArchiKit. 

Lieut, (jg) Jolui W. Wuterbury, USNR. ArehW 

MM/C Pierre K. Domercq. Druftsnian. 

SP. (X) 3C Charles R. Frank, Draftsman. 

Sji Raymond S Wiildron. Dniftsinan. 

Sgt. Elio E. Cii«a. Draftsman. 

Sgt. William V. Pursons. Clerk. 

Y3C Clare J. Gould, Clerk. 

Sgt Arthur T. Hirnsliinci. Tniiisliitur 

Cpl. Ray R. Orile, Tninshilor. 

2. Photography Porsonncl. Photo(traphj *' 

d far the team by thu following K' , ) ;l "" 

Hrailrjuiuirrs nerBOnneli 

CWO Charles T. Nortlirop, Pliologiuphj 
visor. 



IM111M l>' CIm'xIi i- •! llovy. I'hiiliigiu]ilier 

Sgt. < Ionian W. Ilhick r. Photographer. 

Spt .1 pli T. Qiiinn. Photographer. 

Cpl Waller A Krajicck. Phttt^gntpher. 
I'fc. N'ii'1 •'■ Redmnml, Plintograplier. 

3. Date of Survey. Tin- field »..rk n<-ri«iuiiig to 

| be -invev III NiiL'ilMlkl «il~ lieeiiiii|)|i~}ii'i| I jrl \i 

the datM of 14 Oetolier ID4.1 ami 18 N'nvemlMT 

|U4"i. Iii»i\e The-e :ti. days wire «| N . n t in 

obtaining anil recording the infonnalion upon 
which tin- re|Mirt is based. 

4. Appreciation 

11 The Srr I Dili-ion of the I'lihed Slati- 

Mariiic Cor|is. which was rhargeil with the mili- 
tary government and occupation of the Nagasaki 
area, extended every courtesy lo the team and its 
member- Many -upplic-. necessary pas-.-s. and 
aervices wen- made available to the team. 

h Kifleen tin niberv »f the Bnti-h Mission to 
Japan who were in Nagasaki for approximately 
14 days assisted generously in the obtaining of 
the materia! contained in this report. Apprecia- 
tion is extended to the following members of thai 
organization for llus roop<Tation: 

G t'apt William N. Thomas. 

G'Capt. Albert E. Dark. 

(', Capt Frederick G. S. Mitrhel. 

Col. O. 1. Solandt. 

W Comdr. Jacob Rronow^ski. 

W/Comdr. Douglas C. Burn. 

Lt. C*omdr. D. Evans. 

Sqdn. Ixlr. Roherl G. Whitehead. 

Kit U. Percy A. Badland. 

Kit Lt Ronald W. Bevau. 

Fit. Lt Henry - Elder. 

Fit. Lt James It Hawker. 

Fit Lt R. H. Puvry. 

Fit. Lt. Francis Walley. 

nt, U, Oliver C. Voung. 

5. To fiu iliiitte the study uf damage analysis the 
slriii'tures ami plants were first given tentative 
letlers, then linnl nimiliers liiii-iniieh 11- nlher 
pxvoatigating kgandea hove used the tentative 
letters, both art! given herewith 
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n'. DESCRIPTION 

t Geography and Climate 

a Ww-.-The . ity of Nagasaki » located 
on *. reatern coast of Kyu.hu the 
„f Japan's four main islands, at latitude 33 41 -V, 
loturitiide 12a°52' E. 

6 ToBaWT-lj.-The city lies on a narrow 
coastal strip enroling a long, narrow hay and 
extends up two valley* to the north and northeast 
awav from the shoreline. The baj tedt is aliout 
two"milcs long anil one mile across at its greatest 
width, and extends roughly southwest-northeast. 
Its entrance is approximately 4011 yards wide with 
deptlis of 12 W 15 fathoms, and is free from ob- 
structions. This buy constitutes the river harbor, 
while the approaches to the hay, south and west 
of the entrance, make up I lie outer harbor, an 
excellent anchorage sheltered by numerous olf- 
lying islands. The western shore of the river bay 
is a narrow strip of level land, much of it man 
made, which rises abruptly westward into hills 
500 to 1,300 feel in height. North of Hie bay lies 
the list valley of the t'rakaioi River, averaging 
three-quarters of a mile in width, between the two 
rlunns of hills which encircle Nagasaki and the 
bay This valley, with the western eoustai strip, 
.«*.!.• .it e. the unhi-triiil /.hoc of Nagasaki, while 
the wider cunslil -i rip down the eastern side of 
the bay anil the wide Niikasliima valley extending 



(tntOD, is al Nagasaki. The prefer! nnil govern. 

|t | receives orders from the National Ministry 

<if Nome Alfnirs and in I urn pn-^cs orders along 
la (Jjo municipaJ govommenta, Because il in. 
pjucjea ihree groups of islands, Ihe (int.,. Iki, „ m | 
'IViishinui groups, and because their coasts, as 
well ii- I In- cohhI of the iiininlund porttOTJ of the 
prefect ore, are deeply indented, Nagasaki profoc- 
liire has the longest COUstlihfl of any prefecture 
iii Japan. 

2. History 

ii. hjirtij ki*ti>r>i— I'rior to the twelfth, ccuiurv. 

ivlmi is liow known us Nagasaki K , lfl nailed 
Tamuki-Xo-T'sii or Tniiiu-No-rru, later changed 
id i-'ukHctionrii (meaning "deep Lav": in \ >>-> 

the founder of , .111 jamese feudalism, Y.Hilnm.i. gai b 

I,, area to a samarai retainer, Nagasaki Kotaro 
it a fief, and the same Nagasaki was subsequently 
applied in the castle and the surrounding territory 
us wns the custom in those times. Topographi- 
cally, the name (its very well, its meaning being 
. "long promontory" which quite neouratelj ft 

OF NAUAriAM scribes the men in which Nagasaki lies.' Tin- 

northeast from the bay mako up the main con* *—mH ™ ^Panded during the period of 
mercinl and residential areas of the city. Tin «*"PS«?» ^ **» >'} «» Mid thirteenth 

northeastern pari of the city is separated from ret, I tines bin Hie tiling, of N„g^„k, .-enuuiicd 
Z ^rthern Urakami valley by a chain of hA small and irarjgn.fotant. It served ...lenntl.en.l.v- 
Ininaiin. in K.»m|»im Sun, I .SM leet in height '* » ^"Fe , arbor and base for bunds of J«pom* 

Tl c NdJhim. yalley and the extern shore of P™ **o f*°*M up and torn the h M 

, |„v are inlerb .1 with shallow, narrou m "'j'' 11 " " a ml ' ■* i as t ,e l>lul„,pme S and 

reams* which become sluggish canals when the, "'esc hordes of ruffians cawed such 

Ml ' " linvne along the Chinese const opposite .fapiiu 1 lint 

near the bay. c-mitmnienl 70™ »' r ""' iima Chinese Emperor was forced to 

c Cluiiiiti. Nniriisiiki lies 111 11 sciuilio 111 in jiori' ' 
c - , „ 6 , , tt ij... .„.,.„„„, cvaeiiale the entire popultiliiui of a strip ot) mi es 

litrontdv ml lieuced hy the Asiatic monaooat . . , , , , , ,. 

Re fold northwesterly monsoon produces cloud, • ^ 4m 

days and cold drives in the winter while dj & _ wi(h „,„ „,.,.,,„, ( , f ^ „,„.., ^ 
warm soutl^rlj monsoon m summer brings baj , „ HB /^. 
moist .lays and a great amount of ran, u, J« Tq „,,,.,„.,,,,„ lol ,| 

and early July, Typhoons in August and b of „„, fl(jfj M , setaem(m , , lf ^ 

temher frequently strike the city as do the yea^^. Uiti p,^, si(( , ()f ^ ..f,,,.,,,,.,, 
equinoctial storms in March. Winter lempers- T|l( , Pol , tIIguea( , ^ ^ ^j, in „„, lnw „ „. 

lures seldom reach the freezing point , and snow » ri| t)l( , h . products and, with Hirndo I Hakata 

„ rarity. Summer tempcratiucs, while not bij* m , nr by , Nagasaki became one of the ilit-c- foreign 
are accentual ed by the great humidity, with U |rml| , poHa jl] j apnn Chinese vessels, pnrtic- 
result that generally Jtitic and July days are qu" nlarly from Foocliow, added to the stream of 
uncomfortable. This discomfort is countercst j,,,,,,,,.^,! mit]s ( , ntering Nagasaki from 18(10 on, 
anced by the ciystal-dear weather which pre"* Dutch vessels soon followed and the town rafiidlv 
ill October and early NiiveiulHSr. took on the appearance of 11 foreign colony. 

<l. The prefecture— The scat of government " e. This stream of foreigners, particularly the 
Nagasaki prefecture, one of the 4!) ndmiiiistrntittPorluguese, inevitably brought m Cliristianity. 
divisions of Japan corresponding rnuglily to CRChriatian tenets of |n.rsonnl worth ami eternal 



was 

Beritative 



salvation spend rapidly tl 

P 'lation, uracil l„ n ' , ,, 

<><•< Nearly 1 m^^'^f 

Niuiierous church,.- „,,„|„„|., ; r '" ''>""•• 

t?zr:,t:^:i!:: **ST1 

«io» during „ Shogunaw tmpSiS^t 

,ri "'^- rr ■« "... s,,,,,,; r,.,;::; 

e lorlugucsc „nd Dutch were 
"i* '"' 1 ^".d»fIM,i 11 ,«,a, 

move freely Ibrougb the low,, All11 , 

met grew after the Tokugwa larafl, „„ lk „ v „ r 
the Shogunale , n 1003, cuhniimtii ¥ in severe 
repression ,,f Catholic fliristiamti ,ii L .,, ulT( . „ f 
Christian convert- and cspidsi,,,, „f ,|„, .Sp um .|, 
and Portuguese in ltt:JB-.'t7. The Dutch, claiming 
they were not "Christians" hut Prot«tant«. w m 
allowed In remain on Derfima and ™minue to 
Iraile with Japan. 

il. The Uulrh im Dtthuna — For 22U years, dur- 
ing the Tokugawa Exclusion Poli.-v period, the 
Dutch on Deshuna were Japans sole Eumpeun 
contact with the outside world. Covertly at first, 
and later more openly, Japanese eanir from all 
over Ihe country to study foreign ways, and it 
was tiirough the Dutch in Nagasaki thai Japan 
learned the rudiments of military and naval 
science, gunnery, shipbuilding, printing, uul 
medicine. The great men who led Japan's 
reopening 111 the iniil-uiiici.-cnili century acquired 
Ihcir enthusiasm for foreign ways by early contact 
wilb these Dud h. The Nagasaki Medical ( 'ollegc 
owed its head start and prime position ill .T.-ipuncs,. 
medicine 10 the work of u few Dutch doctors in 
Deshima. 

f. Hitftirit ninrr tS59. — In ISnll, Nagasaki was 
one of the Mist ibn^e ports to be opened to trade 
but Boon lost its monopolistic position as Yoko- 
hama and Kobe, because of their more advanta- 
geous geographical positions, forged ahead It 
remained an im|M)rlant coaling station on the 
China- Yokohama nni until ihe loan's nod was 
used during the lSUO's as a winter base for die 
Ctarist Russian Par Eastern Fleet. Many houses, 
bearing aigns 111 Imth Russian and Japanese, re- 
mained standing until very recently 

f. After World War I, and particularly after 
10,11. the Mitsubishi sliiphiuldiiigyanlsdoiniiiatiHl 
the life of ihe cily Uiirinmng will, the MancbOr 
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t^&iP5— • 

,,„U.k.<."» •'»' " 

^.rrrd »n I'^^^tourity r- br 
ukI Irolrh rr»»t«cr. 

, .^jal < ondiuo"'- ' I" 1 2*1.1*10 
«■•■ *S working fa* hour* » 

by lesuvah »« »»- am !*™»- w 

mt UUUi U> drslnwl ibr p-.pul.rr from the 

ptt^wrt and (-1*1" «1 rWugursr t ailiohcwn. 

by kllr-flynig contest... and by l>oal rare* m tbr 

Uy in Junr- 

5. Erooonur I'ondilions 

a. MaMtWM Waafftall *ftw vanims Milsu- 
hrdn-uwncd mliwtrirt wrrr lb« lwrklmiH- of Uh> 
rHT « reonomy. p«rtir.d«rly «(lrr IM Haul lln' 
imii,.rtat.rr dt thr port n. . r.mling station f(ir 
firran linm U-l'oii i.i iIm Iuh' Th«-se in>hi-l nrs 
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„, , tll .l.-u<- ' , )llU11 . for tl»- home L 

1 | ftfcr ;.»/"""'"' , "L lBl |rir* i» Nagasaki, 

«.«* i"-^: : ~ > - »< 

there — ;>"■ ^ ■ ' - „*lr - «" 

| inprrl „l Oxyp- < » (< . (>ntnl ,,,,| ... M,i-.,la,l,i 

of the l»y Tt , n)llin ,„.niii.liifHri»l 
' '71 ' a - -n Inv illlfl v ..v.. 

ik . cud .,kh. of U» » ,; „ f lh . 

y,,^ » ^ fi rX. twrk of>A»(!.i- 1W.V 

"' m fo hl ^3- " r W, " ,, ' ut ,ra T 

S ■ KtuA. «kI ro.umr-l U. »oll .h« 
T Sii .br mrkcis «i Ohulo .ml -N»U- 

£n£5E b tW X.g-ki ,n*W.n ocr J 

S P«1 «f Ibr ri.y s popi.l»«>««; U 

..Wninn U> tbr oorm.1 •W^f^^STSl 
.„<| oonunrrrml .rlivilirs of . r„y of lh- iWJ 

luuidKnift in<lu*tri« rn.kintf surli tlmip' «f 
rurios. rrorfcrry, rkitbinp. «"l rbi.|>slirk«. 

G. Commerce 

a. Nagasaki's gn^rapliicBl position oppuflb 
ihr ni.iiiiai.il of Asia, war Sl.aiuiln.i. niul tl iv M 
ptxxl ]K.rl m .lapnii for vrsx-U isiininp m'tlli Iron 
South Gnna, Soutbrost Asia, .ml lln' P1iili|>l'">« 
was a gn-at ai.l to lirr volume of trntlr. Allli"»P 
Ii.t imimrtniirr as a coaling -"tiilioii lins il.-"'!"" 1 
nri-titlv with llir imT.-iiMtij! u^- of oil-liunnnl 
ships iu thu Far East. X»ga»aki is still i>" 

AjiiHni..ri'..i I Criltli-r II I I ■ I 



.inj,.n.iirr ut llir |Kirt a i-ualihg ^liilliili lor rvrrntly Wltll the in.'mutlllg lis.' OI Oll-im.ii-i 

mm. Iin<n l*-c*i. to ilnluir, Tluw u.ilii«triM ships iu thu Fur Easl. NnniiMiki i~ Mill mi "" 

rj.rhnl.il Itu M.t-ulu.hi NtgaaU sbiplniiltling portaut mmmcrrial ccutcr anil BntropOl B 

yani» ami tl.r MMUtht Nagasaki >«ilnium- .lupim- tmilc wilh Chitui unci Sixilhrasl A*l" 

aorU. ...h1.t Miu.ihi.hi ll.ttv> hulu.ln.-, 1.1.1 , |„ ,, KtS- ,|„. |„ 8 , v ,.„ r f(1 ,. w ),i,.|, | m( |,. lignri* « r 

Mitauhahi N.Raaaki aUd «„rk» m.ilrr Miisut.ish. „v...h.hlc. I\u- ronnnuin.- vain., of N.iEiisnki's It"' 1 
J-i^-l Mnii.if.rtunng Co.. Nagasaki pluul of lb.. 



.11 L1T..O. 111.' HtBI >l"..l I". i ' "* i 

available, the uiuiii'tiiry vnltic of Nugasiiki's trail 
was ius follows: 



jlui-hiii'' 1 '? 



'r» Miiulh-r f,. n i,.« pi,,,,, b|i| 



1 1 1 1 '■' — 
I li^'i 



Caniu' 1 -" 

ff^h m 

( uli.-r cm 1 
Wliitr iKillifi* 

OtlllT"--" 

Cotton gt"Mis- .- 

II. >n salirr 

!>,,„,, nslar, b.-mlork woods 



-». :tw>. iiihi 
Mil, mm 

720, 000 

wmi. oob 
350. noo 
810)000 

240. INK) 
440. 0011 

870,000 
720. 000 
250, IHXI 
210.0110 



""-lying i, i : ,;,"„;;",'.," ^T nk ' w,{ *« 



(h ail* - - - . 

.,,,1 t,. uii.l iiiogtirsite ISO, 000 

T( . -k 140,000 

. rity i* i»it»l for numerous commotUlies, 
|v foil prmlurL*. surli us tlrird roe, eamml 

rrUtir* ill lotniito SBiirr, bonito, ami <lri«l ruttle- 
n |, KurtliemKire. the ptTjrls. tortoise shell, and 
dtOMeOW artirl.-s obliiinwl in the city rank with 
Ihr best in .Inpan- Among the swrrtmraU for 
w hich Safrasaki is lorully noted, the best is 
"kltWtrffii" ■ sponge rake nuide from a rrripe 
leam.^1 from the Spanish in the Sixteenth Century 
and (0 rallrd l».-rause of the Jap«ni2atiou of the 
nam.' "raalill*." 
7. Comtnunirations 

a Kailr-aitt- — As in the rest of Japan, the 
.ingl.-ir.rk railroad runniiitr into Xipasaki from 
1-ahava is built nlntu; the shoreline Tor most of 
lis hnglh berausr of the rugged terrain. The 
railroad enters the city from the north, crosses 
tin- t'rakumi Kivrr. mid runs south to Nagasaki 
nation Iii ]<):i(l. a spur to Deshuna pier was 
••l»-n<d hriliging the t ruins to the quayside, 
partiruUrly for the fast ships to Shanghai. 
K.ilnioil gage is :( fed inches. Trains operate 
at full rapacity on tin- run north to Isahara. 
Fiikunka. and Nloji 

t> Skipping,- In former Tears. Nagasaki was 
a major port ..f cull for roar in the Fax East, but 
»nli thr inciras., bj (|,r mmilwr of oil-biiriung 
^ups. her iui|)ortiiiiee as a fuel station declined, 
tberr was still ronsidentlile us.- of the port in 
l"'||'>inn,. hv Bttaller v,-ss,-l* of the NVK and 

SK «w nnuiiig to China, Malay*, the Phil- 
l'!>nii-s, ||„. Nrtherhmds Indies, and Australia. 
n'""" 1 " 1 " > *i'« /•:».;<rr™ ships called ofl. ii 0B 

■™ i runs to ehiiuj , m ,l ihr Philippines. A fiat 

" *"' (, '"- v *rvin. i.. Shanghai and Kobe 

"-"I'l'iiii-d m„. ( . „ w „,, k |, v ,1,,,'xvK Line, and 
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» "^•"i.„ t ,;i;,\;,^; l ;:i':" V fm lttns 

'otlll ol .'I! ,,„„,.„,„ , „ T w,» . 

, "-. He. and ,„„.., 



"<■ av.ilaj,!,, 



"lid UI1U-T 

*a» wlBakh 10 llu 



i" Heslniiia for h.rg,, 

nw\ 
tot 

harljors, „f whU-b m 
tons, and launch w . mr 
jetties .l„„ K ih„ r „ trro aunr o( (he ^ 

r Wrrfr.ni/ cm,,,,,,;,,,,,,,,,. , r ,y . 
>•<""<•"'•'"< ' >l„„.l,,l !.,„ k.-| ' 

W ' » ». i".t; ik,.,,, 

«eu u, w met of lhrm „,,, m>|| ^ ^ 
t.o„ wa.. oftri, ,„„„„„, ,„ llrUyr4 bj uuu1h £ 
«l»rat.on humamato » ,b e r TOlr »| rrl . r ' , 
or loirgHfoianc.. ralk. tlmZ 
facditiei. 

(2| Tfltgnpk - r>pii|uumt » .unph .oil hailly 
ov.rworkrd hy the great rnlamr «| imBk 
Maintnuuvr ts uuuliKtu.tr with fmpient long in- 
terruptions of service XagwiauVi hj tbr trraama 
for cable* from Shanghai ami ForuaMa. now all 
government operated. Formerly, tbr Danes 
(iival Northern T.l.-pmpli (".. oprralrd . luie to 
Shanghai, but lost il lo the Japanrte goirnunrni 
in thr 1930V 

(3) AWw.— The city bad its own aMia*, 
J(»A(i. hiautrastuiE pn«;ram. of the J.pui 
Broadcasting Corp under rigid goveramenl con- 
trol During liie ma', uwumiup .d dairi wave 
rreeituig sets was puiitshalde hy drath. and all 
programs were beavdy loaalrd with propagui.u. 
for thr rhrap me.llIlm-».^r t.oiur fa-ts aiurl. 
Were ill Wldr u?r- 

8. Cnltnre 

a RHigwut— (li fl»<W»i«» .Uthoogb Bod- 
dhisni rtwrhnl Japan from Chuia in tbr righth 
ernttiri .il «as not widely d»riniiiaird in Kyushu, 
ihr people clinging "ujsteail lo thru ancient Shinto 
religion. In the sixteenth Uaalllljf, rontrmporary 
« itb I he arrival of the l'ortugursr awl then- Chna- 
lianity. eonl.ris with China iu»llMll| 
n-iiltiiig in manv ronverswit* to Buddhism in 
Nagasaki and the surrounding an* Thr numcr- 
ousC'hmese settlers IU Nagasaki bulll several hqre 

l,. m) des in the fl >™.nner and ibr palate 

„f the religion iiirn»..-.l *itl. the )*'*« nf ,l " > 

various (" w "unng ibe .mmw-nn 

Of Oiristianitv ... the <*rly -ete.ileeu.1. ci.ur,. 



many Christ inns .« 



ilchnl tl.eir alli-g I" »"d- 



' ii '-"r: l, ;' , ;;: , k i ::r:l".":-;-^ 



as 



adherents ( r ,.|jjri, 

japan and ™ ■■'«' '» J* Jf £ S£ priest* 

.,,1, the Imperial .»«•"> > « ^ 
„ lw , ,,.,,!.„„... from ,.n « « » „„. 

... " «>" 1 ,,bTn L battlefield ^ 
"•'''^"wt'L a in.o.cntc-.an.iitid 
tVF.rapcror '' ^'^ , • ' "'" r > '" 

S„w. Shun- h«. I « "" * ',.,„„„ of Calhol- 

jjj f.thoiic ceremonies P"™' 1 '" "'" ' 

tupw .-..bobcr-m and 4 u rt 

w a dead forrr in J.f-n A ™»U '«»*' » f 
everts, bnwrrer largely concentrated m >he 
Urakami area of Nagasaki. Huns secretly In th«r 
Uhk for mon- lh«n 200 years unl.l freedom M 
««> restored to Japan with the reopening 
rfii,, counter Nag*s.L. ha* *M W Japan in 
Catholicism and n the «!<■ of the largest cathe- 
dral m the For Eos. The old.-. Catholic church 
in J.pan. built in IS6* is also located in this city. 
It k indeed inoir th»t mas. of Ik* dcsccmlanU 
of this heroic group of Japanr»e Christians wrrc 
wiped out in the attack of 8 Ain.ii*! IMS. which 
also des.roycd tbr cathedral. 

141 /'n*V.ta»r..i« Tllf Dutch Ul 1637 claimed 
eiemption from the expulsion ol Christians [mm 
Japan on tbr ground- that they were Protestant*. 
They never made efforts to convert Japanese to 
I beer beliefs, fearing possible rcpurruasiona whirli 
might aflcn llieir trading privilege*. Efforts to 
..ini.n Japan.-si' lo I'roleslal.l l*ni have Ims-ii 
mode sun-,- tin- armal nf mi*loiuirii»*, larj»ely 
Am- n-'ati, in iln- I.KMj'fc Their Murk !in> ntit Im'cii 
parttruUrly •.jhftttrtilBr aim! »»i lo » lurpi- ilegree 
ni^Btnl hy ilie severe ihouglii -i-onl ml |Hiline« n[ 
the Japanese eoiemmelil during the recent war, 

b. hlwqtu'fi in Thf mrititwt *rhiitit. Thw col- 
lege, long the foremost nntliriil instiliiliiiti in 

.[noun, Mil- eslnlllishiil hefnre till' re'ii|H'nm|: (if ihe 
roiinlrv. Meilniil l.-iimint; in .Iii|ii>n lie); liri |„, n . 
with the k:i»*hsl(!e ohtniiiiHl from the Dutch on 



CSSS&Si C " 

J* J Sn U n.l-.rol*-l»«.l*in pn.|>»r ■« it. 

, \l ,„v ..I Ihe le w. r schools Mere col,. 

I"' |mh "";" V Ik ..... Vl.Hct "."I "'I \ I'll 

cnntr.tc-1 tn the > ^» ■ llllll „, rl .| „,.„,. 

.oivihurv nmchme -hn]e- lor i 

"L crc.,.1. ...imutl. a,ul Wuirtr-I course. 
22 .o the ««Ood ycr of rollrfP m tfc* I ,,,..,1 
SUtrs 

9. Miliury Consider»lions 

„ r „rt.»«.rt»i«.-TlM-r.- »-<rr Nith Artnt a.ul 
ti,rj anuaircraft P<»t»tni Umcl in ibc c.ty on 
ihe "Nak^lnm. wharves .ml in the lulls ,u r . 
rwumlum the «rc*. Most of ihe •rm...ic,t „f 
that potions ns olil and out Htinu- qf 

the posit""* ««»»ny »pr*» r *° l " m ' "p"*™*! 

only iluroniv pin* Oo«H oWmmc forlifi.-.lion. 
were rcportcil to wist at the entrance l« the liaHur 
on the ofMT.n<: islanri* on 
mainUml. TW <lo not appear Ut have bNg 
extfOBtc an«l the annamcnt "latinl hack to 

» .Yontf artiritits .— On* of the two larRrst 
hattlrslups in the Japanese Navy, the Mumahi, 
..as ronstnirinl at the Mitsubishi shipl.iiililiia! 
works Frrighters of tons were Imill at Ihr 
Kawanam. yanli at Koyaei ami Fukahnn. o.ils.dV 
the eiitranrr to llic innrr harbor, at the rate of 
about seven a month. Destroyers, a few light 
carriers, and one heavy carrier. Ihe .twiupi. «prr 
built in Xapasaki .hiring the war. Tow aril Ihr 
,-n,| of the war. the Olao shipyard, just iu^iile i lie 
entrance to the inner barlxir. was ciigag.il in 
buihling fivi^man suhmariiH's for the .lefenae 01 
the hone-lnnd nt'iiui-i Ibc imperilling invasion 
Kepa.r [acihlics at Nagasaki, representing about 
7 pincnl ol Japan's loii.l repair cnpi.c.ty, werr 
heavily utilized all during the war. 

c. Ihp't nml Kii/i/Vy arnt - The city had l>ii ,n 
used as an emlmrkaliou point for Japanese tn.li- 
liuy- venture^ in China ever since 111H1. AM * 
resull, it was nlsfi used .is h ileltarkalion poinl fo' 
the wounded and for the white boXea coutainlflj 

solille.V lishrr,. Tile [toll urea Mil- itn| HH'I « I 1 ' 

» supply port and depot urea .luring llic 
part Inrly in the latlcr days w hen dependent 

on oornmnMcfttSpMi w.ih M*noluiriti mul Kow 
became intensified. 



V. DETERMINATION OF ZEm , POINTS 



|,ocali'" luf t ' nin> o( K»plo*lon.- The liorizoutnl 
location "< expliwion, or ground zero, wu 
.IHcriiuned by Ibc mcasuiemenl of the angle* of 
j BP h burn "'»' •hfutow, ami by extending unci 
.luoiigh ll ""- 1 ' »"-''"* '" l 1 "'"! where they 
in».r~.-<l'* J l " Hll> ''dculnled that the homii 
l M ,l,.d.d „I»im' iln di-in. i called Maunryana flm, 
„. ,l.own "ii Figiin- 2. 

2. The Ileal radiiilcil from Ihe l»....li nt the time 
of it" explosion was siifTicienl to cause » slight 
i burring ol cxposi-d. nnpamtod wood within a 

md. f approximately I', miles. This charring 

»rli«.n ».ll lie called '■(lash burn." Then was 
no lln-b bun. in areas where the wood was ,|.i,-|deil 
fnmi 'be iK.n.b by m reer.ing objects. These areas 
mil la- called "shadow." 

3. All suitable flash hum. which were located 
were used ill determining OZ. Because ihe flaj-h 
. ii using the t.i.r.i- «>- follow etl by the blast of .be 
bomb most of the objects receiving the Sash burns 
were displac.il. Stable points not affected by the 
hlasi were usually fout.fl at distances of J to I S 
miles from OZ. 

A. A total of five suitable points was found. The 
angle from these points to the zero point was 
mcasiiml with an Army lensatic <-ompass. The 
point selected on the object receiving the flash 
bum was taken at Ihe center of the penumbra. 
Tbe azimuth was mra-iin ii from tbc poinl thruugh 
ihe .ilge of the object casting the shadow. The 
purpose in sclii ting the center of the penumbra 
was to measure the angle to the center of Ihe 
explosion rather than to an i^lge. as would be 
the cose if the shadow were measured from the 
edge of ihe umbra. 

5. The |n,ini, um,1 UIl( | r, su || S nblait.eii are 
listed below: 



Hani No 


IlUI*nf lllilt 

irrr. 


Aumutt, 


I1l-1a \... 


1 

a 


Ma- 
in 

1. 17 
t, 03 
1. 48 

.97 


isn 

213 

235 


I 


:l 


»-"""."!.::;: 


355 
35 





8 - It will l„. || ( ||,. ( | i In, | the points chuseu .I" 
Hot give a., [irteranjlioj, of 1)0°. This was not 
I" the Ii I niiintier of suitable 



A** burn, avu.lahle p 0| „„ . . 

< iz ^u a L^ftss? s 'r - 

" IIh In.Iii,,. „|| ,|, , ' '"' ,,ui "'"ler of 

KuX^hT^S 

ground «■„„ ,„ [,„, .... "'•»' reliable 

»■«'■-" " u-e i. "z r^ nf 

marker al n ^ r .. ■ v i, tt .i * 
directly below .he pOOU of ^ %1 

the loci™ of thru p,H„t. .hich a aa Ktvnt Z 
mate ly !») Irrt lmnlimnl nf (;y u 

by the Bimihinr Siuxe, Team Member, of 
HntisJ, partH-s inves lv , llllc d.m.gr ,t X^nBJa 
arceptrd the Romhmg Ninvy fiZ as accurate 
7. Tile llmliui of the rvploMui, of the .totnir 
bomb was deiennitje.1 tr.jtn nasi, hums and shadow 
by .be eoropariMw of similar tnanjdes The 
average for the measurement, taken was 1.700 
feet. A» m the niea-uretnents Ui detennuir fiZ, 
pUrrs had tn be chosen which wn» not affected 
by Ihe blast AW Ihe greater the distance 
lielween the object casting the shadow and the 
object burned, the more aceuralr were the rrsolu. 
oblamed. Two points were located where th» dis- 
tance was ui rtre* of SO frrl. The ihstanrr from 
tin- lop of the object casting ibc shadow to the 
objerl burned was measured along a horuuma] 
line Th» borutonial liter- was ili iemuncd through 
llic use of a level and measured with a tape. A 
vcrtii-al line was esiabl.^iesl from the mtdiuV of 
the penumbra and measured a.tb a tape to the 
place where il intercepted tbr liorun»tal line 
previously established The length of that hori- 
zon! id line will la. called A" and ihe vertical line Y. 
The distance from the object upon which ihr 
shadow was east lo the zero (mint was delemunid 
from the limp Tins distaurc will lie called A". 
The altitude at ulitch iIm- bomb cvplodcd will bit 
called V 



Therefore 



A" A" 
)' V 



These delcrniiiiatinns an- lislnl beJow. All di»- 
tauri's an- m fn't. 



X 


v 




1" 


I'luil" 


1. 49 
1 SCI 
7(1 Til 

a «i 

1 97 
« (Ml 


. 40 
40 
IS. 110 
IS IK) 

» 

aas 


1 NO 

a, iso 

s. ilia) 

,1. ISO 
; ssil 
4. I>50 


1 imiii 

1 660 
L 890 
1 TOO 

1. 720 

2. SOU 


8 




4 

s 



The lasl arU.nnil.il lion is »ol considered reU^c 

SSSfc k££gg£ 

aliunde of the rapWSton. dtltude of 

lioll s above i. »""' ' I , ,m 

.Implosion was approximately kTOOfwt. 

8 High-Explosive Bombs. l-igu"' * 'f^'l 

I,, ,l„- Mitsubishi Steel ami Ann. Plant (Croup 



a( | | „,, he Nagasaki llnsp.l.il 10»«V«»P*I 

ii in I ' A || „,her groups ueir fcc* 

" - "T , M,,.i ill.- school directly iiorft 

i, tih. phot,, i e a* 1 1 >"'■■ 

photo ami ibon *» ■«* ^■""" <l ,V " ,V 
liken nr.- lifted below; 

B ,,.V„.. Burnt A',...- /'."'<■ A.. 

„ I) 12 11 

" 8 18—'- U 

fi d 1» 17--- 12 

„ 7 18 13 

10 \ bomb plol »ns also made "I llltl Akimouru 
En'mno Works (Oroup 52) in coUaooration will, 

Hie Phol0-.lnH'l|>«'1,lli<>H Section and IS included 
• m ||„. |'hiuo-!nt.erprelatiuu BefiOTl in (In- |miii 



VI. PHOTO-INTERPRETATION 



1 This amti a**«ib« UW pholo-intrrpretation 
sports on Nagasaki anil makes certain recom- 
mendations as guides for future work of this type. 

2 Damage assessments prepared by photo inter- 
preters after attacks with conventional Ingh- 
cxplosivc and incendiary bombs have usually been 
done in two sections, one covering Hie damage to 
n-.-iileniial, eommereial, and public buildings and 
and other giving tin- damage to industrial plants. 
Public utilities (gas, water, power plants, trans- 
former station) were usually included with the 
industrial plants. Methods »f preparation and 
presentation and the umounl 61 detail included in 
tliese reports differed widely, hut the division 
between residential and industrial damage has been 
general. The reasons for this were several. It 
was customary to use different taeties and weapons 
in attacking the two classes of targets. Estima- 
tion nf ilii' loss t" the enemy in lives and units of 
production, the real measure of the success of an 
nttaek. required the preparation of different mate- 
rial from photographs of the various areas. The 
report on damage to residential and commercial 
buildings usually gave the area of damage which, 
with the known characteristics of the various zones 
of the city, WtM siilliricnl In give the number of 



dwellings units destroyed and an indication of the 
inlcrruptinii of services. From these figures the 
hiss in man-hours which would occur before the 
populace could be rehoused and the normal rou- 
tine of work restored con hi lie closely estimated. 
Industrial reports went into much greater dclai!, 
sometimes giving the amount of structural and 
superficial damage to each building of a plant, 
together with the cause of the damage, so flat Ik 
destruction of machines, stocks, and work in 
progress could be estimated, 

3. The alotnie bomb is, more than any other, 
a weapon For attacking U entire area. Within n 
eei'tiiin radius of the point of detonation all struc- 
Hircs above the surface of the ground will lit 
affected to sonic degree. An assessment of Ik 
damage inflicted must furnish nil the types nf in- 
formation mentioned earlier if the affect of tk 
attack is to be fully evaluated, a monumental last 
due to Oh extent of the damage. The tusk M 
further complicated by the lack nf knowledge 
the cfl'cels of I lie bomb. 

4. General Report on City 

o> Xtifttrt ttf On' •photo-inh'rprctattoit re-parts J'^ 
n jh r attatk. I-'ol I ow i 1 1 g I h c 1 1 1 o n d c bom" 
attack on Nagasaki two separate but complcm 1 '"" 
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luinage assessments were prepared by photo 
l,,ry '„.„.« i'"' Targol Ooup, Office „[ 

",'""vli,l»t.t Chief of Air .SlalMnlcllige The 

„ic were prepared from four print-, ot -mull 
"I'll" and fair quality taken on photo mission 
^'.'iJsMMiMS August Kl.toj. These prints uoi . 

' ,| the entire area of tl ity with only alight 

'^" mi uovarond gavo stereo cover of approxhnetoty 
gnperecnl " f rl "' damaged area. The two report! 
' ,.,-e- first, on urban damage rcpori ami. second 
an bidustrial damage report 

rjj Urban ikemag*. '1'lns report was prepared 

hy entlining on a photo suic of conlroilcd scidc 

(1/35,000) every area of visible damage in the 
city. No effort was made to distinguish ln-iwceii 
tin- damage caused by the atomic bomb and that 
caused by "rriwil high -ox plosive attack* winch 
preceded the atomic bomb attack; the latter, 
however, were known to be aught, almost negli- 
gible in eniiiparison *Wh the total area of damage. 
The cilv bad previously been ilicideil into it-, 
various Mines; i. c. residential, industrial, storage, 
business, and I be like, ami the built-upncss (per- 

ecut of roof urea lo total ground area) deterari i 

bv visual itispcctioti. Thus, when the total area 
of damage in each zone had been measured, the 
area of roof damage was obtained by applying the 
buili.-upnrss fact oi- for that zone, 

(2) I'ltthtxtritil damage. — In the preparation of 
(his report, all known important industrial plants 

(and other significant installations) were outli i 

on photo mosaics at a scale of 1/12,(11)11. Visible 
damage to buildings vciil'iin these outline- was 
plotted on the mosuics, and the percentage oi 
visible damage was estimated. The i-rsults ob- 
tained were arranged in tabular form, together 
with brief notes describing the mil nrc and severity 
of the damage to each installation. 

b. Comparison of i)hoto-inter]irtttiti<i(i tfattiorj/ 
fstimafc «»(/i actual damage — (1 ) / Viafl damage — 
phOcfiMtirfprelaliuii tMimatr. — The following figures 
were obtained from measurements made on aerial 
photographs. 

Ki'ij Iti zone gymboU 

Residential: 

Rl— Fully huill-iip {411 percent, and over). 

R2— Moderately built-up [20-40 percent). 

R'J- Sparsely built-up (5-20 percent). 
Industrial:' 

M— Ma u 1 1 fa e t u ring. 

^5 — ^Storiiffp. 

T— Transportation. 



Mixed: 

X-30 percent industrial, SO n,re m , 
denlinl. ' 1 Percent resi- 

(AH areie. given i„ 1 ,(M)0 square feet.) 



Uei*iileiilia|. 

hi. _ 

R2 

oo penem <,f s 



<Uow, 



Totul 



Inditttrial; 
M 



.'ill |wrreril nl X 
ToUl ... 



1 l H W x n i;r, - 
S J-'-n . %^.2n7rtsa|«, ms.s 

1.200 1.115 us., 
C 90 000 BOO 
2W 5*5! 1718 

01133 s.swaToosTi 




In addttioii, areus indicated as firebreaks on the 
damage pint were n> lullo^i: 





UtunaJ «na 


balm 


KradeailiU: 

III 


2. 610 
1.580 
10 

29 


i.aoo 

S27 
8 

u 


R2 


InriuHtrini: 

M..._ 




lie 


28 



It should be noted that, since only a portion of 
each /.one was affected by the bomb, built-upncss 
factors were determined for the damaged areas 
only, and these wen- used in calculating ihc areas 
of roof damage. As it wis nol found pre. lu al (o 
measure the bitUl-upiicss of the zones m the 
gmtitid survey, the only checks on ihese factors 
were estimales made during die survey nf the 
urban damage. These estimates proved the 
sutiing done from aerial photographs to be re- 
markably accurate. 

Q) OAaii <lamagi—6ii>l ttlimate.— The urban 
area damage survey as made in the field produced 
figures for the total ground area of slrurtural and 
suix-rficial damage lo the urban area of the city, 
excluding the damage to indiistrial plants ami 
t ho«- huildnajs picked for sjh^I study. The 
dama>'e is classified as to nn.-e I - . blast, Ure. 

oraiHimbma.iouof two. Thenp.rr...ht.ined 

are presented for comparison with the pliolo- 
iiileqirelatiori measurements. 
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(hi / nrni Hi ifllmiljK 



„,. distortion, md.c«*ing A»J MBiptota wbulW 



I'll* 


.iniriw.ul 




IIU'l will 
IU... mkcl Ore 
r*tn- "mi. 

Total 


.IrM N if" 

X 701. QHH 
_* i ii»r .»«> 
i i; 


tPM !■ *f»*»» 

fig 
* VKi (MHI 


3s W.I 





Total am of urh»a *««-. *>.M'.™ TJITTi'mo M» 

Vrrr rW comparison* bclwwn the figures ob- 
,»in.,l bv photo ml.-rt.rrl.luw and ih»sc obtained 
bv the gn.und NMf -*>•">< I* ,,,r,,B * 
lir difference, in too definition of urban 
TV photo intrrpn-tcr. excluded from urban ar.-a* 
J) gmL* for manufacturing, -tnragr. and 

tr»»porialioo. a* well as TO percent of the ana 
drscnalrd <- • mixture of rrwdr.it lal and manu- 
f^turing buildings. Thr ground survey rsdudrd 
.11 im> picked for special siunV: lb"*' included 
not onlv industrial plant- r.ut - linnl- .ml hospitals 
,,[)" A rrasonahlr figure f» r rompansun ran 
be obtain-* I by taking the area of rtruclurml 
damage in urban arras (superficial ilamagf to 
residential bulling* » seldom identifiable on 
■trial photograph*) as found bj th.- ground aurvey 
■nd add me to il thr ground arm of industrial 
damage (obtained by dividing thr total arm of 
m.iu-irjil building .Uiuag-- by lh.- u%. r»^.- iimll- 
upncss id I lw industrial «■.-»* damagrd). This 
gives a total area of damage, visible on photo- 
graphs, of .1.1,100.(100 square frrt which compares 
quite rloarly with thr pliolo-inlrrprrtatinn total 
of 34/.T3.O00 square frrt. 

r. IndaMriai damagt — fcrtirnalrsof visibk' dam- 
age to those industrial plant* and other significant 
installation* on which unclouded stereo rover was 
available an- presented tugrtlirr with actual 
futures for comparison. 

d. C%eradtriMien nf damngr eau»td bg ulumic 
bumb- An Hltclupt Ha. inuib 1.. < E* — i-r il ■ t- tin- par- 
ticular rftrrb. of the alolnn- iMilub on various Ivpe- 
of buildings within the damage ar.-a, u-ing inf'.r- 
tuaiiou ilt-rivcd fniin aerial photographs. The con- 
clu-inii- drawn «.-rt- u- fullim-: 

Hi Hitiilmlial building: Damage to rciilen- 
lial-iyp.- hiuliluit'-. .'mtsi-.ted id nit urea uf i-otn- 

plet.- iliMriiel h.itili ri>il b> mi iiri-n id Ii-sm i 

damage in which liuihliiiga iicarr»l (iZ allowed 



hsg at rvt™-l« li pilll- W" 1 



ul.l h. 



r--in. bitfora 



,1,^ wen i^"i» taWtobU >i boildtagi hrtiia^ 

t^na d"i" OZ -In. diatiolnwtioii "l the i., 

Indkairing di*uirhaiu-e ..f roofing U»< Il <*** 
ccnphidiid fr."" the uniform gray appearand „i 

,)„• area i.f romplrle .l.-slrlictimi ihm ihi- il ng„ 

wii- due alllt.v-t entirely to a coiuhllinlton of lilo« 
and fin-; this opinion wii* aulwtaiilintiHl to wirnr 
ili^ree bv the fact that great fire* were klWWa l„ 
have burned in the city for wveral boun nli. t l lie 

oitiick. The upp.-srai >f ihe il.-hri. ami ndi 

» hich n-maiiied in the an a of dolrm in.ii iliir. rid 
in only one particular from lhat of an inn il.-\n- 
nutated in an ordinary incendiary attack tin- 
pattern of tin- -in.-t- and even the outline- of ih P 
burned building* are u-ually dwrrniblc after an 
incendiary attack, hut hen- not only the buildings 
but almwt all the streets had di-a.pprar.-d. Tliu 
fed io the conclusion that bla-1 hod shattrtvd 
lb.- buildings as to distribute tin- dehn-. over the 
rntirr am: th:>. when bumrd, I. ft a uniform 
residur of a>hcs which oblitcra1.il the paltcrn of 
-!r.-, i- ..ml building- 

(2) Ana of Ittmr ilamagt — Thr area of lesser 
daroagr which l»nlerrd tlie drstroyrd area dif. 
fereil iti no respect from thr ring of l.-s-u-r damage 
which, on a much smaller scale. Ixinlers the area 
of complrte demolition rrsulting from the ex- 
plosion of a heavy high -explosive Iwmb among 
residential-type buildings. This damagr waa, 
iherefore. attrihutctl to blast alone. 

(3) Industrial building*. —Industrial building*, 
framed in either wood or eteel. with roofs and 
» nil- id either light corrugated aslx-slos or metal 
sheeting, were greatly distorted by the blast of 
the bomb, and in some ease- collapsed entirely. 
Roof stripping w ithin the area of heavy damage 
was almost complete, and partial stripping «n 
seen at great distances from OZ. In the Mitsii- 
l.i-lu Slecl and Anns Works ami Ihe other plenU 
in the imniediale vicinity, many of the biiihlinp 
showed darkened interiors which, wilh the dist.ir- 
lion of memla-rs by lire, visible in a few caws, and 
I lit- disappearance of all combustible buildings, was 
ihnughi lo indicate lire in most of tin- building* 

(4) Htitifttrritl-i-'iiH'ritt *trt **ul-\t;iti building* 
.Structures of iliis type, of nliieli there were very 
few, itiil not show liny eluii-aeleristic miction If 
I In- bomb. Approximately luiir of ihe buihlinf 
•ret collapsed rompletrlr; tin- oilier littlf sni-vivwl 
witboiit visible distort inn. 
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JT ll .imnwiw*. 

— -. , , hU'raaaml Or.lti«..«- Plain 

I gsgSssa i '«"*- 

t :::::::: 

* immirl.' 

5 ,,ii,.,l iinlii-lr\ 

i ^; l ;!;;;.e.»i 

Ujlltr' •ehOO | and h~pHal 

,o IbHoWaM A™* Wnriui - 



.. ,■..(„.« flam •■' xl " S "" 1 
■nd Arm. . , 

„ Mil.ul»«hi waodwortui* plaol 

iV Slr.111 l«»«rr |0ant — 

J t nKWnu6r<l -mail luduttp- _ 

"trortUL - , . . 

.- v-n.ali *tauun mil imgbf Jfmrd 
js Kvu-hu Hm* Work*. Xa^^aki and 

19 W hKW Imlntn ynto* 

ja M«-ul»t»iii Eiermr Mmiitificturing 

Co. 

ii. AtoMMn '-'"y 1 "* 

jf_ MilMibUbi dock yard. ._ 

23 Taictami shipyard- 

24 Small indu<<lrial pianl 

j-, \ Kiiuki Point «il *iorBgP.„-, — — 

15B. Ktnalii I*oini ufl Monti;*- 

JSC. Kttiaki Poim ofl ^lorw ^_ 

US. XrvfJitprard «— 

JI. Small induxinal pimni . 

28. 6mQ boat yard--- — 

?£♦ lUrrark- and <-f<irmxvr . . 

IP. Small tnami yard* _ 

31 rfiulruiifitxt imiir-iry :n : -forage 

32 Mucami \'otn% oil «turajtf_ 

13 Milifar>' barrarki- and Morrbouf** 

34 Kau,tx» HrMTi i»ir 

3-» Wai*-f filtraiioii plmnl .. 

30. NjauHiyama rr^<r\mn- and filiratiaii 

brda. 

27. iHcakura mmoir aiul filtrttioii 
l»rd* 



-S^^:^"K!:i;^n- 

Oliat-bi plma <J K»u-hu Mi. (o 

MiTvllannHin .tiwit pUinl. 
Mdi-iivhiiib In in \S,,rk» 
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d ttOttt -111*1. 

Mlt.ul«.h. Steel tt.»k.nr Mll.ul».kl fhu- 

MiO-uui.<hi Slerl Work* 

Mu>uta»hi wourranrklnii pauo 

Kyushu rimnr l'„«.r ( ., ^nrnuui. ubu.1 

MesTtUt^oij* .O..U imiii.ir. 



"•""""•asiMtaw,, 

Ka "Irrr., r 



do _ 

Nut envrmt 
1110 Orrrmr 

no., 
it.. 



tin 
ton 

inn 



Nttt-^i .t.ln«, uni fn-otht mil 
Kyushu (W Wort. Ntaa-.k. »nfi Drum. 

Vt tuiree. ud rmtl . ant. 

M 1 <r!rx Manatwlirrmg < u 

Akunourm Lttciar W.irk. . 

Mil'.ilH'hl tinea rod mud .nrters' boom 

T.Ieeuni "hue. .r.l 

MiLsuia..hi Tnidin. ' o 

Kouki Point ul sunucr . 

do „„ .J 

do j 

Coal nd 

Piu-t at >Iit^.l«-hi -nuul i»«i l»iilizn.» .ark. 
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1 r rrn l . 
3 prrrrst 



TIk. rltee eht^-k l*t.ee.i thr fiioines oblaiond trow photo-.nurprrt.u.™. Omm ** ^. ^^STCS 

« rtuinan^n ,.f H„. „ r |,ai, dii,,» B e fimirrs. Tin- i,i«t»llition«-i.nu«l to- s™.irr«l thnsut..... n.™iwaij"ii«— 
'Am,i|,l,.. ,.,,.| V tl( J„| lall ,^,. nm-imrlioTi. 



' ll'luliirrtd-raurrrti buildings.- Kelllforci-d- 
'-oneieie. ciiitlitpuike-tesistniit liuililitigs slioweil 
I'O visible evitlence of structural damage. The 
Imil'lillgH iuspeeted wen> tltose ilesignuti'il »< I" nig 

'"'"ii i-il-cotierete by JTO'sslnicturol muilysls 

" pr«-iii in.k itiapVetion of tin- city. <>"'■ of 
■"' btuliliiiut, „„ dcsigimtei! disapix-an-d during 



thr attack, bul ils k«ilioii -as so il»lanl (8.50(1 
f,H.|i from QZ thai il appears to have hern d> 
OOCMtoOy «lrfl1lfi.-.l. The edgr, of wtne «f Ihr 
m ,if,,rc',-d-c.mrr. lc l.u.l.l.l.gs mm rmiUj 
|„r but tilts «*>■ ibouglK " 
para,»-l «"IU or similar .-oustrii.-lion. «h.rh ihd 
„. „.-,- v m,ln«l, slim-..ir»l nMUUjr. 



pw ^ ** *'* ^ *" 

,,,„.„ ^ntcrpreta.1 .» ? v , n , „, bff parts 

of this re 1 «Uy * , 

..,,„,! here ... illustrate "»• f " m 
the pl,,.U.-im«pr..i.-r is ■■'.«'•■<•»» 1 , .„.,, 

(1 , W<'"<!" llM ,,,„ 

'l'""' ' ( J wind, surrounded ,.. 

the run of ,J. y „„., f ,„ ■ K pproximal.ely 

4.1NHI fat around 't Siting debris 

u - "r.,1 ,;; :;; t> 

revering aim"* 1 »" ', ,.,.„, wlv .ill rtai- 
lapsed, the completeness .1 « , f u>ig 

bLtwavTac.cd «pon the buildings****^ 
- effect dWc# diff«*M ta-jta 
localized Mast of eonve.-t.onal h.gh^ploaivo 

b "™) >a -l«<i »f fesw i/amm*-— Beyond the bontt- 
,| a rirs of the are,, of collapse many buildings were 
still standing but so seriously damaged as to re- 
quire complete rebuilding before they would be 
habitable. In the vast majority of these eases, 
the outline of the building was altered to the 

extent that could be designated .i- .la ir.'d from 

aerial photoeraphs even though the degree of 
damage could not he specified. The same general- 
ization can lie applied to those huildmgs still 
farther sway, which suffered nothing more limn 
widespread "roof damage; this damage could be 
seen but not accurately described. 

(3j Fire in area «j blast r/«mn((f.-Many fires 
burned within the area of blast damage, spreading, 
in some cases, beyond the limits of severe blast 
effects. Tli.se fires did not, however, spread over 
the entire area of damage nor did thev burn in 
any well-defined pattern. A careful examination 
of the first satisfactory photographs taken after 
the attack CiPHoMoWj and of later and larger- 
scale photographs did not reveal any satisfactory 
means of distinguishing those areas devastated 
by blast and lire from those affected by blast 



, Uio areas where lite Ares burn,,| 

^ i -v..re i.v damaged bm m 

absence " l „,,„,. „f such ..reus is usefatf 

-""I-" 1 ;,„ w of damage. Thi, 

,,,, ',,,„. damage mllicted on wood- „,■ *3 
„,. industrial buildings was caused by th„ 
of, be bomb. Tbcpivssurcwi.ve.url.ng,,,, 

v,,r r .!»• wOk and roots sensed tj 

Z bCt, brought aboul " type oHamage wluel, 
h MPUMl to the evplosi.u. of atomic taml* 
Ento buUdit^of very large poruo,,* of bu,l,l ,,,,,, 

„.,„ dktot » »» its b ? the pressure exert ,„i 

Zmat large areas of the bmld.ng surfaces, lu 
contrast to the localised effect of even the l*rg<jrf 
Of conventional wgh^Sp'loMve bombs. lag ,|. 
comura.- sheeting used on roofs and sidewalk 
was stripped off mid scattered about. 

<„) Distortion or huge sections of framing 
wrought considerable havoc withm the buildup. 
M„„v traveling cranes tell from then- rails. 
Overhead shafts furnishing power to marl,,,,,, 
tools through belt drives were slufteil and some- 
BMeS fell Machine tools were overturned mi 
damaged by the falling shafts or by the belts 
whirl, had driven tll-w. I" ' two-story stccl- 
frame building the concrete second Bool collapsed, 
elfcctivclv wrecking all the tools on the limit 
below. With these exceptions, however. M 
wert- V&3 few cases where distortion, without 
oblUmse, of i frame building damaged the tools 
inside. Photographs reveal the damage <x® 
,. sgh so that incidents wlictv collapse or dis- 
tort ion bnvc been severe enough to MUM damM 
,„ the contents ran be clisl.illgliislted from those 
« I lerv this did not occur. 

(In Reefing sheets falling en machine tot* 
were not heavy enough l,o damage other that) H 
lightest tools. Asbestos roofing gctiernlly brob 
into small pieces which could do very little Anmnff 
The arcti of root stripping was so liirge. holtM 
that Hull- i-ll'ort wits made to put tem|iofttrJ 
covers over I lie tools, mill :i great ileal of i Lulling' 
was caused by exposure to the weather. 

(n) Those pnrtioiis of the stressed-skub 
forccil-ciiticrelf buildings whicli collapsed eitW 
totally or Uenvily damaged everything on the Hj 
in these areas. The remainder of the btdwMj 
though cracked said distorted, cnntiuue.l 
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^oiiie 



ensure of protection to their con- 



furnish 

\ Bjarptw fires burned in the Induetris] 

( ''' i the mniaAty of these were oonfined to 

'"• ( ''|,|,, buildings. Such buildings were g 

c<"" l '" ( " rlt | u o r impnftWioB. Although fires 

»H. V contribution I" 'lie total daiiinge sulfered 

" u|1 "' "■ iiiuiriiil iiltiTiLts, ,1 was mil „ imijor fuctor 
i,e the Hi" 1 "" .' 
!' , ,„. destruction. 

1 . if, ;„f,„rt<l-r"'iri> t> OmlMtlQSv The heavy 

forced-concrete buildings within the damage 
w kould 1"' divided Into two olassca in consider- 
"T'lle- ujf^ot of the bomb; aarthquakTy-raaistant 
h^ldinga. ebaracteriaBil by BM roofs; ami build. 

having peaked roofs supported by tStnbei 01 
a'teel trusses. 

' /„.) None of the i'iirthqiiiike-res!sl,inl, buililings 
collapsed when the bomb exploded. Although 
■ jgjjg ol the ShiioyMitut School hnil collnpsed 
'l„. | |n. time the ground survey team reached the 
,-ilv. photographs prove that Ibis wing was still 
standing almost it month idter the attack. No 
information was available ,is to whether tlie bttild- 
[no coHapsed of itself or wns demolished by the 
Japanese, Most of these buildings w-ere dtimaged 
to some extent, the exceptions being the extremely 
heavy buildings of Ibe ["niversity hospital. 
Walls, columns, boutns, and roofs were cracked, 
the roofs bowing upward or downward under the 
stress caused by the blust and the deflection of the 
ujills In n few eases, sninll sections of thi j roof 
fell in. The resulting holes and the bowing of the 
roofs were the only evidences of structural damage 
to buildings of this type which were visible on 
aerial photographs. The evidence was obscure 
nnd was overlooked in the assessment of the 
damage at Nagasaki, but careful study would 
have revealed it if its significance hint been under, 
stood. Holes in the roof are self-evident; bowing 
of t lie roof wns shown by slight changes in the tone 
of the roof or by water collecting in the depressions 
after a ruin, which appeared its dark patches on 
Hie light-colored roof surfaces. Although the 
eurllifiuake-resistftnt buildings wore also lin- 
resistant, most of them had finish flooring and 
false ceilings of wood. These usually burned, 
■nuking the buildings unusable even though thej 
wore not structurally damaged. There was ao 
cse in which such a (ire caused any external 
djUnage which would be visible on photographs 
Wtpal walk mi the Ha l -too fed buildings were 
often distorted sufficiently to give the building an 
"regular outline when viewed on aerial photo- 



grapha. This irregularity «„ s „,, , . 
actually fllrnWl „ „,„„ ™ * s ™«l but did „„, 
to the building. tot ^ w,,, ««<»tofda n u S a 

(6) Reiilforcfd-eoilcrcte bi,il,li„ 1H , , 
sni-portcd by steel or tim £ ' ' "f h "™'K 

"--V n,„y have hce , ^yZZl f 

quoko-resistant building, „ A 2^, 
taaircnnstrucUon T^LSr tfe " 

«"» «« dW the ,l„,-ro ( ,f,.,l hui Mint T. f 
of these building, „„„. ,„„ M ' ^ "* 

a. -e.uence, 

Sfehf ,lnraBBP wm ' viilfi " 8 

5. Coaclaaions. On the b.sis of the iaformstioa 
gatbarad by the gmund survey and presente.1 in 
this report certain conclusions i wve ^ Anwu 
and arc preBonted herewith. 

-i Ii,*hirnr,n\ hnM. „,,.. The arc it, which 
residential-type buildings of .Japanese construc- 
tion are destroyed by an atomic bomb ran be ac- 
curately defined from aerial photograph-. The 
buildings surrounding this areu which have been 
seriously damaged without """*rrfjg can almost 
always lie deterled, but the degree of damage 
cannot he accurately defined. This fact is also 
true of the buildings which are only superficially 
damaged The same condition existed in Euro- 
pean residential buildings damaged by high-ex- 
plosive bombs, although the proportion uf dam- 
aged buildings to destroyed buildings was much 
lower among .Japanese houses attacked by die 
atomic homb than among European houses dam- 
aged by high-explosive bombs. It seems reason- 
able to assume that a bomb of the type used at 
Nagasaki if used against either European or 
American urhiin residential ;imts "f lirick row 
housing would, besides destroying a large numlier 
of houses, render uninhabitable several times that 
number. A considerable portion of these, perhaps 
25 percent, would be damaged beyond repair and 
would have to he cleared. It seems likely that 
the buildings requiring demolition would be lo- 
cated near enough to the point of detonation to 
luive sulfered structural roof damage from an un- 
burst; if this were true, and known to be true, 
such buildings could lie detected on aerial photo- 
graphs This interpretation, however, should not 
ho attempted until more is known about the cltects 



uf the laimb 



tnc iMiiun. 

tli The sturdier c.instnielioii of Eum|h-aii 



tilld 
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American a »•"*' U . , - ■ 

run ml .1. J.P-". ";"",„ " f I 

tbtj would ""' ba 1,0 , ,„,..,.,. |, r. not 
even though lh.y wen- no, d, -i "M d. 11 

,l,,,r,. .1 'mm aerial phot.* 1 

£ r ■£! «*3 **>- bv-rf <!>•■ area of 

£T Irotlrd «f rare Lad been 

Ld Amenr.n ci— «r~ -I"™ 1 "* - , " ml 1 ft 

,hr gutied budding. *.th »»"* 
.herb always rharartmir -.,.1. fin- . 

k /,.J»./r,o/ ...Wow Kraim- uidu-inal biidd- 
me* of -n-rl or limber »rr constructed along 
^mrwhal «mil.r lines m almost all countnei. 
although weight «"« -m"*-*"' "f cori-truriion 
mav differ » »mr degree. It i» U> be «prrt«) 
that all budding* »iH behave *nndarty 

under alonuc bomb at lark according I" thrir 
strength. Both thr ralrtit and .evenly of damage 
t„ ib~r budding-. . at. !»• a~.-~rd within n-ason- 
ahlr limit* of accuracy bxBB acnal photographs. 
Photo mleTprrtrr* Irainrd lo fttapM between 
thr effects of fin- and Mast shoidd delect thr 
presence of firr if it occurred. Production loss 
.^nniaic- ba-rd on photo interpretations assume 
■ etrtainrauobrtwrrn thr percentage of slruciural 
damage suffrml by a bniMinir and thr pat trnt ajBI 
of its rontcnls which are damag.il or destroyed. 
Tht> ratio has brrn drlrrminrd for damage 
ralisrd bl high-cxplo-ivi' Ixuuh-., hnl thr ^aim- 
ratio dor-, nnl apply when ihr damage I- caused 

by an a loom bomb. It -hoiihl not hi- u— timed 
Mint tin- rontrnt* ol a stnirturally damaged 
building an- llu-msi-lvi-* itamagnl iuih-*s tl ran hr 

seen that tin- buildini: I ilbipsril or ln-i-u -n 

dl-lnrle.) a* In ilnlliugr thr tool* near our Willi, 
or (bat a floor of ihr t>i ul ilin lui- fallru. It 
i- povuhlc t tin I 1 1H- rontrnt- limy In- -.iwrpliMr 
to damage hv i-t|imiiiv lu Ihr wriillirr. II ihi* 
i- known, "piruil notr -liotilil In. lakrtl of it. 
All (awl-ntlnrk -ortlr* h||oii]i| iir rxiiiniui'd for 



,,. „f mo'ip-ncy Bowrtnio over nxpo«d 

<•■ «> r • 

, lr „,..ural .1" gr to rrinforr<il- wta b.liWljJ 

,'„,., or -r roof in-— wlU prabttii 

\ :,,lr on urru.1 pboto.n.ph, a ihl olfr, 

„„ „ ri ,bU..o I" U- intrrprr.rr Kur ,„!,. 

„.<,-!,!„. biublinp- Wrvor. allow htt h- .videaj 
„f .bunapr unless it » *Tio.i» 'OOlHth lo eMd 
....Mnlru- Care -houbl br ux-d it> -xuii.u.inii t|„., 

.trurtim-fordanmp- . . 

. ..h a of t hmmsir -utTrnd by tb, 

,„„" n „ r , „f rri..forrr.l-.-o..<-r.-ir l.uihl.n^ mittl.t h, 
uamr.1 from their prox.m.ty to the point „ 
drtonatioii. but so many farloi- would alfrrt ,1,, 
that any rstimatr of thi- damajjr would b,. , 

lull.- value. 
j OaWorw/inff «tw in itamagt oaacaameali 

Tin- outstamfintr <" r " ,r m * Ar ''""we 
„„,—no iit- on Nasaxaki »«- ihr tend.-uet u 
attribute too murh of the daroape lo fire. AJ 
though ciuMige* in the construrtion of at™i 
bombs or drcn-a*- in thr bright of detonation nun 
altrr enlirelv the fire-produrinp rliarmrtrriatiea 
thr bombs, this should not be aoiuiiinl until 
has been proved. Only experienr.il intenirrln 
,|,ould attempt to Hlentify the rniises of th 
damase. ami they slioul.l b.- very cautions 
m?Linf liieir drt-isionss- 

». Sperioi typt "f pti<il<> utitrpntotiomt iimum 
tary.— U is not believed that any special ly]ir« 
photo interpretation e> nrrcssanr for thr at»e» 
no in -.f alolinr bomb •liuini^. Tbr Umih rauv 
damage which differs in some characteristics ftw 
thai which result* from high-explosive and it 
rendiary bomb attacks, but with lh<"-r I'liaracio 
istics in mind the interpreter should liavr a 
troublr in furnishing all the information not I OH 
to evaluate the n-sults. Urban mid uidustni 
assessments such as have hii-n described «• 
>upply rtiough infonnalioii lo give an excel! 
picture of the over-all damage. Uetiiihil pnnlur 
lion-loss assessments listing the severity 
raiisrs of duiiuigi- in iiulustrial plants could I" 
prepared if plants of special interval are located! 
tin- danutgr area. 

/. Vm ul inttttigt nn ilrriitit from /i/rof.. inltrf 
tatian.—U is believed llint 1 he use of intrlk-''"' 
derived from photo interpreuition will be of "" 
grejUesI importance in the planning of future oPl 
uiious employing the iilninic tintuli 'I'lir pli}'""^ 
ihuuiiiir reports on Niignsnki and 1 lirosliim" *' 
fnrnisb sufficient Information to dotormin* 



j bomb* on variot»type« of rtruc- 
, W """",(„. pbysinil rumerobility of build- 
,in* "',.„,■ of liomli baa been eataUUtad 

„f I'"" ' 



Tll , bo) 

..rriiil I 



run iisiuilly be idenlilied from 
rntph- '""' , '""' r " r *' aB """asured. 
been | l"' ronveiitinnul procedure in atCk- 



Tl.i- '""ii'j'lity -Indies for arm utturks with in 
||| . > .il"'' 1 ^ ^j^j^ryplnsive weapon" .ir bulb Tbr 
l ' I "' l ' rl ' iilen'd i" 'l"'~ r -'"''ir-. however, nr.- 
rjcior- t (1!i< „,npliiin lb"! there will Ik- a fairly 

'"'■""'"".listribnti' f individual lKiintr- within 

iilurked K'u'li bomb would affect only 
,l,r urea " ^ ^ jf jodrp,), it affected more than 
' i bni the buildings could be cnnsideml ul- 
| , , , | h idiial case* or as parts of small grou|is. 
the attacks must lie planned for a single 
which will affect a large area. The dam- 
"'"!",ll„.,ed on building* will .lepend on their ron- 



afe 
one. 
,i..-i •'- 
\o» 



UTK-tion. distance fnuii the point of detonation. 
* ri ,|„,i'„ n "f tl" ,,r loeation to the tojH^ruphy „f 
the shielding effect of other buildings, the 
if the building with respect to the 



ihearea. 
orientation 

direriion or the blast, and the height at which the 
Immh i» exphale.1- All of these factor* can be 
determined for any suggested point of detonation 



";-"-'-.i lr v ,;Lr,' ,Ml 

" ell.,-,.,.. ,.. ^ 

Uek 00 U.r orn, ,| lri ,., w | „, "", l " * U 

" ..UWI.Ierublr ,„„.. („ r ,| lp|r ' W 

UorkJ'^T 

.* baa la-en « (m,«nU, pradkud, anv bta 
war «rUeb may I- f. (uich , , iry ^. „ . ^ ^ 
siderably greatrr than that of „ y p,,^ „„,. 
Ihrt. Ihrrr .,11 1„ „„ ,,„„ fnr ttaAif> 
Only . rontmuo,,. pn*ran, ..f |.lu.to-interoreu- 
tion dereliipnienl ami study whirh nadil prei»rr 
studies in advanre of ,br time abrn tbey may he 
Madid could supply the nrmaary mforniatioa at 
time. Th» mfomuUon anal be available for 
altark- of maximum efficiency It u, tbrreforr. 
rrcrimmended lliat photo inlerpretrK be trained 
for this type of work and that turii uuriugrnre 
material as may hr needed be prepaml ud Lent 
continuouslv up :.- date. 



VII. DETAILED PHOTO- INTERPRET VTH IN IVDl'STBIAi REPORT 



t. Scope. This section describes the report- pre- 
pared on a target before and after an attack or 
series of attacks, comparing a set of these reports 
with the correct farts, and presents some con- 
rhi-imi- and recommendations based on tbr 
comparisons. 

2. Description or Target Selected for Study and 
Reasons Therefor. The Alninniira Engine Works. 
•-1 im„ .if ihr Mii-ulii-hi Shipbuihling Co . w:i- 
M-livtiil for sludy as this was lhe only target in 
UM city on which complete pre-attack studies 
had baen mmle. The works occupied an an-a 
of approximately 1 ,,i million square feel extending 
Mom 'he west sliore of tbe bay. The nortliern 
honn.hirv of the plant was 9,8(KI Teet from fiZ, 
m -ouihrn, boiituhirv 12.200 feet. The plant 
hud ,i total huihling urea of son. 7011 square feet, 
inosi „f i, of sloc |.[ ri||llc ,.„ ns t nl( . t i(>n. It was un 
"op.. nun, p,.,,,!, |ew (if gjgjQQ^ propellers, wxl 

l "" l " lUl "" t for -.hips, ns well us Iwmb .-uses, 

I""' 1 - r "r Inrpeihas., mill midge, stibmurilies 



3. Saturr of Pholo-IalelliicDre Report? Prr|ttred 
Before Atlark. -Pbolo inlrrprelera. usng all avail- 
able information from ground «aree» as well as 
that derive,! from photographs, prepared fnat- 
tiotial and slrucliiral analyses of the plant a' part 
of the pre-attark »tudy The functional analysis 
listed, as far a> was kmnrn. the use made of each 
building or portion of a budding The structural 
analysis described the ^instruction of each 
Imihiing and gave its area. The informauon 
contained in these two report* wat sufficient to 
-,-nr .i- ii ba-"- for allium; |H«nt ^leriioas ^id 
for reconuiirmlalions of sue. type, furing and 
tolal KHinage of high-explosivr and inrendoiry 
bombs lo lie used ill atlarking ihr |i!anl 
4 \alure oJ I'holo InlerprelatioB Reports Pre- 
-ni After .Attack, iu oawMlj 

ftopis niadr before a. f.-r ,l„- ■ 1*^ 

interpreter, «rrr able lo nutl.nr on » pl»< !''-» 

, r plant, oil an Im-« 

,« riir Li damage A * >""»'•> s1 ""™ 



IT 



i,, ,.,■.««.,„.»>».* ' *** : 

prrpniwl f, photograph. ", , ' , 

plot. uri W Ihr R ' > .I'"' • " 

i„|y to ill..,lran. thri. relation I" «!»' "■■»'»'' 
iinlm.i:* > 

5. Tabulation or Pholo-lntrrprrlatioi. Report* 
Versus Actual »'indini!» 

, \ «. kw report .ill be ( I 

Crop 38 i" P«l "P"*- J'"; '"" "fi 

top-Inn with » «m.,«rwm «( the iim.-l.onal 
MSS ""M"""" by Ihr photo interpret"* 
ami "the er-mml aurvey. are pvrn here. « « » 
romparwin of Ihr huUdinc area* «»d area* or 

total air. riven herr atul thai pvrn in Part .. 



n " K s«-r, .imti.*i>i;>'"> " '<■"».„„ 

ZvS Thh »„- ■!.»■ u. Hi- I'i II. 
-interpret........ re, '■»"■..,„. 

mifnrtiiriiiBi-oiiipiiny- . 

r rVurr* 1 «i"l •> * M " W ""' hr '' ill 

,,„. huil.lino ""I -"ir-n»| 

|„ ,.,,,-h The hi«l»-' •■<-'» 1 "'- >' ml.* 

rrpresentr.1 bv rarb buihlinp * roMtroctkw |, M 
been piven; tbb eliminate*. «» f«r » r»wb|», 1 
,m*r.l ilassiiirations anil ronf»rii>. '•• "-""I photo, 
m.erprrlali.m prurtire. BmhlinfT* itlOWII "itlio,., 
fir.' classification on ihr aerial survey plan «,„ 
ereetr.1 after ihr rombii-tibilily -ni.ly bn.l h, 
.■.mipli'tcl. 
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Helnfnrred i^mrrMe 
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Maehine *bop, 
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] MTtunj .li..|. 
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(Hllce and -ioraa". 
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I IffloM 
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Iteiiiforeeil concrete. 

N*it Riven 

d" RrirkwalU „~i,„, I'nlilenlia,,! 



do 

do 

Si, .1 fralnc 



bb lalHira- 



•IftVr. 

v 9 
Ita] |,l law 



Www frame 



r^tal.^or, 



\|(hi)iii:li. for 9"m<* rmilrlinps, tliiUTi'puiieiir- 
' found In-iwei'ii " r, '" s measured mi plmlus 
*' ,' ((lt . Br ,.ai. iiiinwinil on tlie irrouiid. the total 
*f"il"' Ii' 1 ""* inins«"-"""> , '' i wa * 91 peTrvnt of Ih. 
",iual Utui- ( >f thi* «"•«. 8,4 IXTft'iil hail iHH'n 
rorrtTllv ittertitW slnii'tunilly. Fire elassifira- 
ImD »ll-•'r" rr,,, 1 f " r ' J4 l ,, ' r ' *'"' " { t1 "' ljuil'ling»|-e», 
lall llie prrsrlire i>r slipptwrtl prrsrliro of fire 
hail l«>'ii prewlly ovcrinliTpretoA. Tlii-re 
„.i„,l one fire wall in tlie enlin' pUnt. 

1. Rapid rleariiiiri' ami repair (if the areas of 
superficial llamas 1 ' n-ndfretl useless any atlempi 
in mrosure this lUtniagr, liul comparative fiuun^ 
for ^inieltiral iFflTTT'J* shnw that only 5:) perrent 
of die damage- had btwn eorrw-Uy identifiiil 
Virtually all of the damage- visihip from the air 
hail U-oii liH-ul'^l. Imt a very larpe part of the 
4trurlural damage could never hare Iteen located 
on vertical photographs ( if the siale eeucrally 
uhiamnl under wartime conditions, repinilirss of 
their quality. Tliis tlamnge was of three types: 
ilaiuap- (o eoltimns suflicii-iit lo render them struc- 
lilrally tiiisoiiiul hut not severe enough to cause 
any visible sagging of the roof: di-itortioii or 
inning of Iruss members by fragmwits to llie 
exieni ibui t|„. Irus , nwpiiretl lejiair- even iluuigh 
die ahnle truas was not tlifitonol enough to l>e 
visilil,. nn phoUigrnplis ; unci interior damage !o 
reiiifon-MlKtuierele buildings. 

r. A rulhcr large proportion of the minor build- 
ings m the plum biuj been incorrectly identified 
in llie fuueliniuil unalysis. This was not due lo 
erniii,„i| H interpreiiitioii of the photographs, but 
" l 'ii' |iiiiiiiiy f (-nmnd infonnution. In au 

' lllllls '""l |>!u f ilns type the Imihliiigs -Ii-" 

r * 'l»oraeieri»tie« of mnstrucUon wbici miglu 
o'TV.' "* " ' '" fmieliniiul idenlifienlioii and Uic 
1 '''liri ler is, llu'ief,,,,. „l,nosl entirely dependent 



on grtiinul uifortnalion 
infortnalion m lln 



II.. ,-|,i,.f 



wiliree of 



, " ""' ' "' lh - I' 1 "" the dale of 

die plan could no, I.. ,!,,„,„) „„ 

i. !<■ ni.tr kn anil Hi rnrami ndtli-m. 

« B» chartgra in interpreutHin teelut^ue, «e 
MiggcMedhy the findings mth»«r»,, AltWh 
grarni] atalemeni. canroit bt made ,j„ ib, \ xm 
of evidence huml in one plajol. u b iB Verthebsa 
clear tlial a large part of the «trt»-!ural damage to 
■ plain «ill not la- vUiMe on vertical photographs 
mhrt. huiMingH of the type under ibx-usatoa are 
attacked by lamdn the «artw or •unuar to those 
used in this ca-* Wla-re the aatne cooditiorei 
do not prevail- different type* of latudutgs and 
bombs — an entirely dirT.-r.Tii proportion of the 
damage aiU be vivblr If «rdnrietit etaniplea are 
studied, values for tlus projatnam irifl la- rdaained 
which will *erve as gunlea for those evaluatmg 
datitage report e»! by pbolo tnlerprelers- 

h. It is reroraniciidcd that an mslrumiiit be 
developed for making aceuralr m.-o-ur, no-lit- vl 
buihluur- whde viewing tliem on stereoscopic 
pholograph*. Tlie ui-Iruuietit ahouid be capahle 
of measuring lines several tocbi» m length Such 
an instrument would make raeatauremclila pos- 
sible which would be a» arrunile a* the scale and 
distortion of the photograph* aould permit. 

r. Although no error* of greal consequence worn 
found in either the structural or fuucikmal analy- 
sis, more dctafled informal k>ii uii the types of con- 
siruel ion «-.iminiiii to llie area, togelher with more 
went iiifonnatmii on building ocrupaiii ie*. wonld 
bun- reduced to a minimum such error, as were 
hind.- Tin- itifonnntii.il tan >" obtained only 

from ground lltpf"- ->«re«. »»d efforts 

should l«. made to assure tlmt U..~' .gences oldatn 
and imiisinil Hie neresssry iiiformsiion lo HM 
pholo iiit<'r|irelers. 
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FHC>\ riSPIKCK 



Naaa-aM Prcfcrluc 



• * 



i ihr survey m«d* <m the buildings 

TV l,,,|r ' ' .hi* I"" 1 *"' '" ,l, '''' ,m HT«i 
..-ic' "' l.<illll' '"' iri'l'l-lrml slru. lures 



-Iru. lures f . lltl . 
from pnad «. n . 



. jiiiM ' 

| M , n ih <>ii iiidu-tnal s 

11 si MMABT of damage 

iiiililnlniT- 111 NiiKii'.iiki Vim 



'<'/. represent. 



Ikr 



nrilUUP" 

1. i . anil ship rop* ir i ftrma "'"I iiiunii ■ 

ii|ip ,,u '~?j} n g l electric Manulkcluring, and inis- 

iihii" 1 '"' "",,,,1,1-1 rii^- "I "'"">' 'yi"'- They wr» 
W ,|„. ("nisun" llivrr volley mill along the 
k>r»" fStgum>o Bay. It ««> cttimatcd by the 
'"^ T reel r.nmp (JTiii '(ml n|>|>ro\iiuateh 



„( i>( lli' J ■'"I" 11 " "'' -liipl.mMilie and 



10 V"'* an.) approximately 7 |K-mtil of 

. anus mil iimnitHiii* production 
£l located i» KagtitWr - ! Tho buildings hiiusiiu; 
T"^, jldi-rriit iiiduatriin were similur in ronstmc- 



linnl building* awl other public 

converletl into snuill machoi.- 



. '. ",u,mi- uii'ii fur ill'' wiiii' 1 purposes in America 
mm m mom 

or Europe 

I M»ny f 

bnUdnu!* 

dunlu: the war. not inee* slroctures are 
, mrluilnl herein, -iuri' they are ili-srnlml in 
ftn ) of iIih report. A griien] summary of the 
effcrU of the bomli arid .he causes thereof nn 
ill tvprs nf struct nr.- ts iiioIihImI hi I'art ! 
J. Tin 1 industrial iiis.nll»li<iiis siirvy.il m tile 
ritv of Nagasaki coiisrslril nf 2HI shin inn's in 
;tn groups, mill extended "i,.)IM) feel t" I In' mirth 

tod Jil. ferl Id the SIHlt.ll Gf OZ. The ll.lil! 

llonr space occupied by llu'so industries was 
ii|j|n.i\minli']y 5400,000 Bquarc bet, ami the 
buildings were of .lifTerent types, with stecl- 
frame sirurturcs predominating. The total floor 
rntrm are as follows: 







I. IBS, 1)011 
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1.719. OIXI 
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i.ss ihiii 
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290, mm 
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1 13, DiKi 


-j 


B7& 000 


12 



Heavy ttrel-ftamr 

Ijpi.t I.fl„„.,. 

Rfmfnrml^onerete 

W»d nnirrete-IUHl., | 

niJI-lieariiU! iiriek 
" Wp? 

mieAi, Frsme - ' , ' 1 "' sleel-frm iniiliires 

, N '" ruei ,.„, f r<1111 ,]„■ luiln sh.il tyiK- 

uul ,,f ''eavy laitirr. |„,\.| V |).- ...I iinn- 

"• ik-v 7"'!f lM *" v - v The ilamatf.- 

^Kner (""'""^p <'"I«'ll.le.l 0.1 several fartois 
rofl ' ( 'Z. slren^il, „f stnirliirr. relation 



r.-,n, ,r » ,I »' 'Inn h, r 



"H.niiE .ir ,i,h„i, „| , 



ami 



"o-ir.1 the ^Jr^LI' " >a * i "' 

— ™~^ I rr^ 

-»'• I" .he ,„,„„,„. H'.vv " , |^ ^ 

f '7';''». r i^«,-,,'i,, ,i „„:; l :, , 

m "-' '-..i »,„, i ldlI .,„, ,„„.,,„ 

'lelimlished as I„ a- fi JWI fee! fm<li ( B.T.aa' 
lluii .Iwau'e „„ .terWran,, InuUliap ^fleml 
struct (iral damap- The nmc radms (orarar- 
lural damage la slret-fnmr builrfinj. «„ appran- 
ntately 4jm feel. 

5. Otic slecWrame imlustrul buiMmc <ra* «trar- 
' iinillv dattiapKl. principally hy 6rr Tl» was 
lluilihng I at the Mitsubishi lYuHlcorkmg Plain 
(Group 35), whii li tWttaiupj hr\!i' »iori* »f kihkI 
on heavy wooden lliKiriiu;. Tlie fire in thfe eom- 
Ini-llhle in.:! 1 1 1 1 •oftetli'd the >leel tnemWrs of 
(he biiildutc and caused a Ecieral over-all enQaps.' 
of the structure. 

S. Within a radiu. of 7.IIO0 feet frotn T.Z ihefc 
were aa stttHnmt lnuldines aitb a total floor 
area of 1 .&57.unT) 9111117 fret. Data an tntv 
ImildinES arc listed m Tabic 1. 
7. Reinforrfd-Contrete, -Heinforced<-oncrric 
btt0dit# al industrial instaflationa wen' ci nendly 
used for offices or •domp-. Thrri! were nn tiuW- 
[mn ot this ivpedi-slroywl or«t™rtnr«UJ ibunapwl 
bevond o.IMM) (Hi fn.1.1 G£ Only <'i"' rcuifoirrf. 
eoiicn le boildinc hou*ini! mil imlmin »-ie-«pos«l 
,„ ,hc Was. w,.b,n 3JPMI fee. f- ^ «« 
«f d^nasc dep.-.aleJ upon .he 
rod .be des^n and quJi.r of «»» 
Concrete biiihlirurs .1 MiW-bA Med «-J .lm* 
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PUnt (GroupiS), 4.700 feet fromOZ. con, mirted 
with .h.n arched ««• •»* tta""*"'- ."»* 
„,bcrs of beavr beam-.ml-Jab ronstrudion in the 
same loeahtv suffered only minor U,t * 
e.awrning reinforccd-concrete buddings arc con- 
tained in Table 1 . 

*, Hied I oncrete-.nd-Sieel. Of the 19 mixed 
conrrrlc-aod-slrel buildings in industrial group*, 
none were structurally damaged beyond 6,000 
feel of G7L These buddings wen- constructed 
with concrete walls ■ml columns iimi steel roof 
uws, or with intennedialr steel floor beams. 
Snne of these buildings were within 3,000 feel 
of GZ. Data concerning mined concrelc-and-stccl 
buildings »re contained in T»h)e I . 
9. Wall-Bearini! Brick. Twrmy-1wn buildings 



surveyed in Nagasaki werr constructed with bnt 
load-bearing walk and used lo house imfum* 
Structural damage to this type of structure i> 
tended to 7,000 feet from CSZ, since they wrrrtm 
susceptible to blast. The 13 buildings milkmik 
radius, iheir (oral floor areas, their relation Ui(3. 
and the damage they sustained are listed inTibkl 

10. Wood Frame— There were 78 indtwim 
buildings of wood-frame construction survrjidi 
Nagasaki. These structures, suffered lire t*i 
as blast damage, and it was not alway- po<ei«Vv 
determine which was the prineipol ww ol'Ui- 
ag... Structural dnliiHge to these uidtistnal b* 
ings occurred wilhill ii 10,000-fot.t ru.li.l- «f ' J 
Data concerning wood-frame building! air at- 
tained in Tuble 1. 



I. Tin- in Mini inh|x'.'timi uf tin' buildings mrlu.li d 
in llii* voIiiiih 1 « us I le in Nagasaki by Ihe fol- 
lowing [MTMiiineh 

Capt L E. Orin. C'K, AI S. 
I.i W .1 Walsh, CM 1"SNK. 

U. P. M Speak... issk. 



111. GENERAL INFORMATION 

2. The period of survey was iippiwrMlrl* 
duvs. 14 October to I R Novembi'l IMS 

3. The iidi.rm.il ion was obtained bj v-"" 1 "J 
lion of ill.- structure* included. 1" j 
Japanese drawings wen- n->'d '<• " '"["'^ ,lr>« 
ilrmimgs used iii this report, lint idl ol 1 "'■ 
iligs wi re checked for urcuriicy. 
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IV. DAMAGE ANALYSIS 
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v^^t^^ki slalion and freight v.ni 



'jjiujlle-ai t^eeirie Manufaetnnna 

T^MsA.il" -ubolalion 
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Otao «hmtaea 

KuaU Point oil not 
T.Jnrru Monopoly Aitency 

Drjim. Wharf , 

Uil.uhi.-hi Tr»diM Co. 
Mil«ilu.hi -imII »hi|>tniiMitut 
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L In general, there will be for any one group: 

c. A brief description of the group (supple- 
mented in some cases by a table "Building elassi- 
6calH«i"). 

*■ A plot plan and drawings of the important 
Mkttgaa, 

"Damage analysis" sheets listing tlie data 
I'" each budding. 
■'• l'ertinein pboi.K a t tl, e ,.,„! „f this part. 

Jj ^""O's. The Reference Tables immetlialely 
^ 'ding l>„ r , ! of „ li3 volnnu . ljst tu( , sj-n.lwls 

Iiuim''* 1 .' 1 """ 1 '""" ,l " ,n ' of for 'yP 1-5 of dairuige. 
Vl ,l " m . ! vn ''* " r chissirientioiis, liigh-c.\plosive 
""""lily . lasses. ull ,| |j r ,. ^assitieation. 
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»* I«ly a ■si,,,,,,,,, " IP """'"Wture 

a- 'I'^oilii-! ,V ™"|j.*! ""' '""""line. 

reapeetively. ' •'*• ■''•Ion fnt. 

Tin I.ui|,i,i 1!pi ,„ Wr , . 
«ppr..x„„ „.| > T'.-...„, ' ,~T f 

wt. tv 

■ I "I built i IIZk „„ r lr , .'j. 
"on, .re | w „| „„ lolfart,^ - rW6 * 

toe.T.1 ' "'u' "^-"l— <- .ir«Z 
"idtbng. Son, „ r lhr 

to some di^rre ™ 
W the 14 «Us-Mrune baJdmp at th, gmup 
1 1 H.iil.lings 4 :,. 5A. in II . 20. 21. 22, 2J^a| 
•nd 34) KMUmed •Uurtural damage ual Ojr 
remauung three iBiuldinp 2. 7. ami » wflrred 
superncml damage lo tbr roofing and taimg. 
Almost all of the damage raaard by Mast, 
although a small fin- may hate mntrtbateil to the 
collapse of column* in Buuduig in 

r Of the four rruifoft-ed-rourrelr iKiildjDgs m 
the group, mar vm MruriuraflT damaged Two 
of Iheir :ltiiddings IX and 28 1 iooamed saper- 
Srtal damage, eaiurd by blast m Buddmg IS ami 
by blast and nrr ut Iktiidiiu: > Only minor 
damag.- eonststmg of bmaen ghus and dsplaeed 
partition walls anil aindow frames occurred is 
Buddings 3 ami 13 

f. Of lhr tk rtrurtuiw Inult of eonrrete and 
steel, one (Building »A) was a rati enoteyw and 
was umlamaged. Four iBiiiktmp 1. 24. 33. and 
36) were «rurlural|y ilamaged by blast BuOding 
19 suslaincl superficial ilamape only lo lhr a- 
tenor walb 

ji Tliere were 

''' u,f^lBuudin7«;»D. IS, 17. 
fire eontrilwled to daniagr Tie 
remaining 10 structures were tlamaged by bl"« 

were m-1 hunted. imr tl"'""^ 
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.. aU of which sustained structural 
, l„ f, of Ihes.- iltuiltiings I 
26 and 27) *" eontrilwled to daniage The 
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s "" l, l' "ill. nu,. (ailnl ,i tnaa 
«ntl flf«ir IrrrU \orth ai. 
iimn. failed >t truss and imm- 
lUlMi IrvrU. j-W pbolm » 
■ml 10. 

Section of nonli nil foimda- 

lam- -"•.'..■ 
t'rarli* at floor and tnM Imcft 

Bmldins (aiW id • nonWrrr 

direction See Photos II, 13, 
u>d U. 

AH fja*» pmc Fim» dim- 
apwl tn soulii mmll orjr. 



hla-l 



Kmirls: Figure 2; Photos 7, 8, 9, 10, 11. 12. 13, 14, umJ 
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DAMAGE ANALYSIS 
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Croiind /.'-ni MM f"' 1 
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Dim<M»i0M: 10* hv 33 frrt. 
('.round floor arm 3.740 tqiure !«'! 
Told arra: 7.4SO M,uarr fwl- 
NurolTf of floors: 2. 
Euiv Ix-aztat .17 frrt. 
Mr«l rlrvation: I" f" 1 ' 



DAMAGE ANALYSIS 



Roof K ... ronrrrtr 

Column- Hemfum-d roiirrrlt' . 

Tlim! floor Rrinfomil courn-lr 

S .nnd JWr Rrinforrrt! miim-lr 

First floor Reinforced cnnrrrU* 

RnHJiK'ijl Krmlun-tHj ront-tvlr 

Found* (ion; Krinfmrril mttrrek* . 
K\t. n»r «utU RritiformJ coiwrrt* 
tatehor nulls ]*aih anil pln-irr 

WSndoWK Steel M«h m . 

ConimN Office fumuuri' 
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Group 4. 
Buil'iin^ Xo. 3, 
Orcupanrv: Offirr nm! oturincrring (Iqtfrid 

(El i. 

Building type: H C. 
Fire cl^ifiration: R. 
Ground Zrro: 5.400 feet. 
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damage analysis 
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Remarks: Fijiure 3 ; Pboto 19. 



IhnKiw""*- M0 by 109 f«-t. 

T«ul area: M.000 ^uar.- f«-t. 
Sumbrr of Boors: 1. 
Eavrlirlgtlt: 25 *Mt 
U<aii rtrvation: 15 feci. 



DAMAGE ANALYSIS 



Group 4. 
Btubfira* Xo. a. 
(Irrupanry: Stwl 
Buililiiu; Ivpr. Sl*rl fraror .B2' 
Firr ruw6ratk»: N 
Ground zm: 5^)00 frri. 



Catte 









fl 



(I 

Ml 

inn 






H. nmik, KiKiiri' "i; I'll - 17 iitiil IS. 



Ill 



ron>tniclio« 



J»f r<irrtiptti«l hsIh-mos 

™»»: SUxi 

(-'Hunii^ Si.rl 

ll flour Conrrrte 

gJWion; Rcinfor,.,..! ^ntl', . '_ 



llamaif 



St rye- #uprr- 

lural final 

Iprr- (ptt- 

erttll oenl) 



Uncnpuo U 




5 
SO 






s 



100 Blast . 

...do.. 

— do-- 



o L 

1 4 Hi RIa*1 

10(1 . ilo. - 



10 



do. 



Column-* hrnt ixinh 21 - 
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lVn»l«l an.l dropped to 
floor 



""'"■irks. KiRur,. 4 : Photon 21. 22, 23. 24. 25. 27. ami 2*. 
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DAMAGE ANALYSIS 



i>amm;e analysis 



|1„„,.ii...;.i- .1"" j ,1, sniiare fort. 

Ground Boor «*» -* i .-•■»> T '.. 

Total area: 4l.-ltKI«l»»n'l«'l- 

Kambor of Boone ►> 
Bl ve hoifrht: Ml"* 1 - 
Mean elevation 



( (roup 

ItuiUlini: N" ''•»• 
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UniMing ivihv Meel (mine (H'Ji 
Kin' i-ln — H'li N . 
(Iioiiml wro: 4.SIX1 feet. 
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KW fomipl"! *si>c«os - 

Trusses: Q*M~ 

('ultimo*: Steel 

Fir* floor Concrete 
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F.Menor walls: Corrupaled asbestos. - 
Windows: Sierlsasb . 
Contents Crane and elerinc furnace. 
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Remarks: Figure 3; Photo 26. 



DiroriBwri*: 6.1 by 2S frel. 
(.round floor ires: 1.820 square feel 
Total arra 1.S20 square fcrl. 
Number of floors: 1. 

bright IS feet. 
Mean deration IS feet. 



DA-MAGE ANALYSIS 



Group 4. 
Budding -No. 6. 

Occupancy: Bw*""'" shop. 

Building ivpe: Wood mid asbestos (D). 
Fire dassiiicaiion: C. 
(i round zero: 4.SO0 fret. 



Cun»lroetxiC] 



Roof: Corrugated asbestos. 
Trusses: Wood 



Columns: Wood 

First floor Concrete.. . 

Foundation: Concrete 

Exterior walls: Corrugated asbestos 

Window* lYood »u-l 

Content*: Blnrksniith rquipmrnl 
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Remarks: Figure t. 
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Brmarfc* Kigur* 



2: Photo 32. 



DAMAGE ANALYSIS 



[hmrit-K>ns: 65 by 20 feel. 

fooiiod Boor area: 1 .300 square feet. 

Tmsl area. 2.600 square feel. 

Xtanbrr of floors: 2. 

Fan height: 31 feel. 

Muu i-lftation fort. 



Group 4. 
Budding \'o. 8. 
OrmpanrT' Gas generator. 
Budding tvpr Steel frame 
Ftre rjassinratirm: S 
Ground lero: 4,800 feet, 
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DAMAGE ANALYSIS 
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Phot» 32. 
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Ground Boor area: 1.020 ,rrI - 

Total arm: 1.020 «|uare fo*l- 

Xumhrr of floor*: I. 
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DAMAGE ANALYSIS 



Group 4. 
Buiiding No, '.». 
Oo-upaiwv: Wa*li room 
Building Ijrp*' Wood frniiii- ill). 
Firr classiiiralion: C. 
Ground zrrn 4.S00 feci. 
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Roof collapsed, westerly i 
building! blown nnrtii 
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Krnurl* Figurr »• 



pm-n-M.r*: 55 bv 20 feet. 

Gnwnil Boor area: 1. 100 square feM. 

Total area: 1.100 square feet. 

Nonhrrof floors: I. 

El«r (r«hl: 14 feel. 

Xlmi rlrvalion: 15 foci. 



DAMAGE ANALYSIS 



Otnup 4 
Buildinj! So <#• 
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DAMAGE ANALYSIS 



Number of lli""" ' 

Kale it" 1 . - 

Mean el*T«»»o: 15 «*«- 



i; i> 

Building No 

Oci uiiiini'v: Minn 

Building type Wnoil (111111.' it)) 

Kin' rinssifiration: <v 

(iniiill.l !fm -»."«»► 



Roof Wood 

Tru*~~ Wood 
Column* Wood 
First — *** 
Fouwialion f'", n r rp 'r 
Etirrior walk Wood 
Windows Woodsa*li 



1 1 '- ■ 



SI rue- Sliper- 
lural ' ■ '-i! 
(ptr- (P«t 
«wl) crnl) 



100 

ino 


o 





100 

II 



100 
100 



Fire mi<l 
blast. 

. _do 

..do 



Bla--t 

do.. 



TV*crl|nluii nr i|«ii lni 



Remark*: BuDdi!* eomplrlrly destroyed. 

DAMAGE ANALYSIS 



UnortMiwi. 300 by S7 (eel. 

(,n.,ind Boor area: 26.100 square feet. 

Tout in 26.100 «quare •**■ 

Number of floors I- 

Earrhenrht !•*■( 

Mean cie'vatwo: 15 feel. 



Group 4. 

Buikliiui X,i. 10, 

Occupancy: Machine shop. 

Building type: |j{rht steel frame (B2I. 

Fire ila-ssifii'ation: N. 

Ground zero: 4.(500 feel. 



Conn rank* 



lural 

Iprr- 



ferial 
1 per- 
cent) 



Description of ilamnr 



Roof: Corrugated asWo* 

Trasses Sled 

Columns: Steel 

F11M floor Concrete. 

Foundation OpOUItla 

Kiiehiir »»lk fumigated «-1u^in- 

U'iihImu- Siei'l *u*li 

C'otitofit- Maelntie tools mill inilii-s 



100 

95 
fl 
a 



(1 



K. iiniik- Figure li, I'lmlo 21). 



100 




(t 
(I 

100 
100 




Fire and 
blast. 

.do__ . . 
.do . 



Kmire building blo»» 



Fin> ami 
ldu>t. 

..do 

. .do. 



1 'JO 



,,ii in- 00 ri'i'i- 

- '' ' ■ 7.200 -tlllBf efe.'l ■ 

1 (pi 1 " . ...n: ' r 



,s " 



DAMAGE ANALYSIS 

(iriiun -t 
Bnildiiii: \„ 1 1 

<)lT 



GiiidihI '/j 



(0). 



4.411(1 f,,,.| 




(•,,ri»<ruclH>ii 



■ floor Concrete- 

i.noo Concrete 

ta ;,,lU: Corrugated asbestos. 
„„■ Steel sash -- 



Strue- 
lural 
|» r 

■at] 


!"l|irr- 

nelal 

IpPT- 
OM11J 


Una. 





too 


HU-i 


40 





-do.. 


80 





do... 










10 


n 


Blast 





too 


...do... 





10a 


...do... 


40 





...do... 



Building Iran. .1, 
north fbou, jn 



ftrmark*: Figure <»! Fto 40 30- 



mmkm BO by 35 feel. 
I finrnml floor area: 3,150 square feet. 

Total area: 3,150 square feet. 

NunuVr of floors: 1 . 
litre height: 18 feet. 

Mran deration: 15 feet. 



DAMAGE ANALYSIS 



f iroup 4. 
Budding No 13 
Orrtipanry: Switching Sutton. 
Building. Tvpe: Steel frame (D> 
Fire Classification; R. 
Ground Zero: 4.300 feel 



Cou*l ruction 



■W Keinforr.il concrete.. 

r ' : "" Hi'infiiri'iil r.nn ri tc liniTii-i Mini 
nnlrrs. 

ftW K. ; u,f.,r,e ( ] concrete 

K°"rmt'n'ii J' 1 '*" 1 ' 1 '' 1 concrete 

""'•cliinK ip m „,,i 

""""^ Figure BiPhotaa. 



Sicjc- .Sufjer- 
lural 

(per- iper- 

cenl> ceW> 





10 Blast 







100 




BUst j E.nh lilhil blBd mi outsdr 



IS) 



DAMAGE ANAl.Vsis 



Number "f ««»"', ' 
M.on elevation: »»■*. 



Tni*7<»: Wood 

Column- Wood 

ui floor t"oliircle ' 

Window* «imdf- J 



Group , , 

lluilitilig N<> I 1 

tH-i'iiuuiM'i Amu repair pirugi' 

||,„l,lmi! lype VV.....I ft (I) 

Kin- classification: C. . 
(!r »l "T": '>''•<■ 



I hi ii mill' 



Strue- 


Sil|»-r- 
licinl 




niml 


I nun 


[»■'- 


iper- 






wiili 













100 


Blii^t 


t 





do 


ion 





..do. 


tt 







5 





Blast 





too 


.I.. 





100 





Ih'-rri|>rii>ii nr .jftum^,. 



Remark* Kijurr 1 



nimrnMoos: 216 by 48 feel 
("rSoorarra: ,0.400 square feet. 
Total area 10.400 square fret. 
Number nf floors 1 . 
Eavrbctghl 10 feel « incur*. 
Mean deration 13 feel. 



DAMAGE ANALYSIS 



Cuirtmrlun 



Roof Corrugated asbestos 
Tniswes: Wood . . 
Columns Wood . . 



I *t floor: Earth . 
Foundation: Reinforced rnnrrele 
Exterior walls: WiwmI and li-lii-io- 
Windows. Wood sash 



Group 4. 
Building No. 15. 

Occupancy: Pallcm and light Machine 

Building type: Wood frame (A 1.1). 
Kirc classification: C. 
Ground icro. 5,500 feet. 



Damage 


Sirur- 


Super- 
ficial 




lioml 


Cait* 


'per- 
cent) 


.per- 
cent) 







100 


Blast 


100 





__.do 


100 





...do 





















KM) 


Blast 


II 


100 


. . do . . . . 



Descripl Kin ■ •:' .!*m«- 



('ollniisiil lowanl nnrtli 
dainiigc. 



Remarks. I- ii ■ ri. 



DAMAGE ANALYSIS 



nil li> 



f.Ml. 



S"Sh" |,h .'i..i i; ' f, ' r '- 

m 



j^^od.:: 

KSaf W '""'l 



Group .1 

Boflwng No. in 

(■"--iiit'ihi'I.n^T' ,n " 

i .round ten: r>..nx) fe,,. 



1 .w- 



None. 



f-^ t "«U^ Wood 



Strae- 
tural 

|*T- 

eent) 


Hiuwr- 
Bci.1 

(per- 
cent i 







100 


Kirr 


UNI 


1) 


.do.. 


If JO 





-do.. 


ino 





- -do- 





100 


do.. 



Remarks: B uu,lin ^ completely demolished by fin-. 

DAMAGE AXA1.1 SB 



r far n.*mi: 235 by H [fret. 

J,:", .. tl...r.rc. I4.««» r i..ar.-Wl 

T»uUr« 14.0<H> square feet. 

\ ..... ; .,( tUir- I 

Earr bright: Not known. 

Mmi elevation: 15 feet- 



Group 4. 
Burning No. 17. 
Gcrupancy Store Iwuar 
Building type Wood frame (Alt). 
Fire claseafiration ('. 
Ground zero 5.400 feet. 



(7ou.<l ruction 


Ouaaar 


DuawWihaie 


Sruc- 
tujml 
(pee* 
ttoi) 


Supef- 
aoal 
iper- 

eeoil 


Can* 


W WckkI nlld tile. 



90 

100 


100 



Blasi 




Tnme*: Wocl 
gMkHl Wmxl 


Kire and 
blasl 

..do 


f<niiiil.li«„: Rci,,for,«j roncrotc 

Mterwrw.ll,: W. H «| 

WkfK Woo,) Ms), 


GO 






100 

ion 


Blast 

Fire and 
btaj) 

...do 



K"'»„r1«: Building eomplfu-ly detnolisb.J. I'»rl of f.mndalion wall and 



rvltuimiDi:. 



:> «l! 



DAMAGE ANALYSIS 



I |,ni™»i"'i" 111 '*. v , . ,i 1 Il', , 'i„„ 1 ,ri> feet 
Number of »<»'"- ' 



('..tutnirliott 



(irmip 1 

Hnilclins; N " 

< liciiimm v Oil slump'. 
Bunding SfP* MpJow 

pnlcr(D) 
fire classification K 

Ground »«»! BjOOD 



'■ beau, 



Sioic- Sunej- 
tutal hcial 

rMIII 



DaKriptlu in il«iu,' ff 



IVjse 



cenll 



u .,1 *-iwb mtiforred roiirrelr 

rrrtr. 

Window*: Med . 

Barrett of ml 






o 




100 





...do. 



Slight niu k hi xmib mllii^ 



RmtAj , FajoTr. 5: atiait c«rk in aooth - J! only 

DAMAGE ANALYSIS 



C,p>un.l floor area 1 .040 jouare feel. 
Toui area I .040 square fret. 
Number of Boorr L 
Kate beiphi: 14 feet. 
Mean elrralion: IS fwl 



Group 4. 

Iliiil.iniL' No. 19. 

Oerupancy: Oil storage. 

Building tvpe: Conrrete ami st<-el iUV 

Fin- classification: N. 
Ground mtd: 5.500 bet. 



Tun-* ruriutn 


Si rue- 
turn] 


Super- 
ficial 

(per- 
cent' 


Roof: CofTUgfttrd utatto* 





HID 


Trews: St*rl 





100 


Column* 20- l*y "Jl-iwli nmfnnn. rmi- 






itrlf 






Kin>l IIihii Knitfnrri'il rutii rcli' 


II 


tl 


Kmi mint tun 12-nirh n-mfoiritl BOnCfHO 


a 





Kxiimii nfla I34ncfa ittnforood nm- 




id 


OHflti 










ii 



..do 



Blast 



l)*-<Tipl»ori . 



All roof covering stripH 



Several .rinks m -uu 



1 1, Mil 



Heiunrk»: Kipire 7. 



I '2-1 



SSSSftfS r""" r " 

* l«l " r I l|l>" f> 



DAMAGE ANALYSIS 



I Iroup .) 
onUduig \„ mi 

II ling vi„. s "',* lm l> ' 

I nJ ^"V"""-"^ 

''r»,.„,| ,.,.,„ ,-,_„„• fn>( 



Sinic- .Hiipf-r- 

mral firial 

Iper- Iprr- 

cenl I mil i 



„,tcd MbMtoll wood purl 



liu- 



Ti«**" meei 



KM" 



nSIrt'- M«rl'»^ loots Mid cranes. ... 



IWn w u„ ,# 






ion 


Blast 


MM) 


ii 


.In 


100 





...do 










90 





Hla.i 





100 


do. 


ill 





Bln-I 



N'Ulll Ml |r 
"I III. intr 
"•Mill PI 



•1*1 WTlMHki 

and 15 



ilnlirn. 



K.m»rt!<: Fururi- 7; Pliotos 31 and 35. 

DAMAGE ANALYSIS 



IKm.-ft-win* 2911 by 115 feet. 

Gn>uii.l flour nr'* :(3.400 square feel. 

Tutilwem 33,400 aqu&re faet. 

Xumbff of floors: I. 

Eivrhnglil: 16 feet. 

limn rlrmlion: IS feel. 



( iroup 4. 

I» ..m • ; - 

Grrupanry: Marhllir soup 

Bmliling trpr. Steel frame iBl; 

Firr rlassifieaUoo N. 

Ground irro. 4,900 feel. 





Daman 




I''ni*i ruel Kill 


rsroc- 
tuml 
jw-r- 

crttl) 


Super- 
ftnal 

ipnr- 
cent) 


Cave 




K«'f Cononted as|«^ios on wood 

'rwar.: Btoel 
'"liiniti- BUaJ 



IIKI 
100 

5 


100 


II 


Blast-- - 

...do - 
. .do 


Il.iil.lui4.- lUlldierJ m a notllirrly 
direrlMin 11k.io» J1 .ml .W 


BM IU,r. Cunrff.,,. 

„"'•]•''■■"■■■-' ■■«««•"■«■■ 





do 


10 





. do 




*iki,| 1 nini^it,.,! BslH«!lr;s on 

SSfe gJW«wb . 

Mni'liii.,. t„„]. 



II 

85 


100 

1IHI 



. do 

. -do 

...do 





l'Vim'7;Pli«io»34 iiml 39. 



1 811 



DAMAGE ANAl.v.i- 



ptmmtiy ' , , s o w* 

Around I I i 

Totol «n'» > ■•»*" 
Number of floor- 1 
Bore bright I* fi ige, 
\l.-un . l.->tttM<" IA " PI 



(irony -1 
Building wo 8 

girder (D) 

cUUlfiCSt It. 

('■round writ: .V"» 



'"'"in 



\Ii-un dp 


Ilimw 






jiiiif 
tursl 
iper- 
etr»«l 


Kruil 
.' per- 
cent. 




Dr-eril.l kun (■( «l»nia^. 




II 





a 








a 


ii 








II 

5 


a 


Blast 


SJighf crack hi south *»il , . 


(Mm Mr.-1-a-h 

CMM* B»m-I* of oil 




n 


100 

1 ° 


. . .do 





Remarks: Fig— S: ^ tn sou* wsB only. 

DAMAGE AHAUSM 



l>im. m«>i» 5* ** 1* •*•**- 
r.™nd floor .re. I.IW ^u.re feet. 
Total »rr»: 1 .040 square frrl 
\urolsrr of floors. 1 
Earr hru*t 14 Irrt. 

Mean rlrratwn- 15 fat 



Group 4. 

Building No. 19. 

Ocrupancy: Oil storage. 

Building type: Concrete and steel (U). 

Fire rlossiiiratioii: N. 

Ground wro: 5.500 fa*. 



4 ..tf1li»n Mrti 



Si rue- SupcT- 
lural firial 
I per- i per- Cause 
rent » cent ' 



Koof ('■■mrgated iuoH-*t.»s 

Tni«r»: Slrrl 

Columns 20- liy '.M-ini li reinforced i-on- 
errtr 

Kir-I IliHir K.uifur< r.l r.mirele 
K«>iiti(Uii<>ii 12-iti.li rrinforrnl rniirri'iv 
Kilenni »nll« 12-ini-li reiiifnwil inn- 

rrete. 

I 'olitenl- lllirtrl- of oil 

Id-mnrk. Kinure 7. 



100 Bln--t 
1110 do 









Hlnsi 



Description «l tl 



All roof covering sinM* 



Several cracki in s»ml< * 



7Sii liv 12" 

„ - '111-'""- '-'I' 1 ""' f, ' H 

;;;:::;>r^' r -' 

«|r»" " - 



DAMAGE analysis 



(iroiiii \ 

CTl r* N fa m 

'•" d/,.,„ ;,.| (HlfM ., 

I>Ktiit«r 



Citi-trorl'.'i' 



r vrrncnl' "' P"' 1 '"* 

5""L- si'-"' 1 

* il-.r Concrete.-.. 

f^si »"» " u,.|i,forrpd concrete 
FlP un.Uii"n iu ' rornl?>trt | .slates.... 



gjlrri"! *" 



Machine tools and cranw. 





einprr- 




tuml 


Brill 






( per- 




■n-Hl I 


mit I 







100 


Blast 


1IHI 





. do 


urn 





...do. 





n 




90 





ISU.. 


n 


10(1 


do 


"~2Q 


It 


Blast 

deb 



••"■no* .4 .Un« 



>.uib».llMl„onl. u «l w u«. 
« the nordi mil « m ^iiiM 



Krin»riw: Kiporr 7; PLottts 31 «nd 35. 

DAMAGE ANALYSIS 



IhoHwous 290 by 1 15 feet. 

(irmuid floor «rt«: 33,400 squmre fwt. 

Tout »m 33.400 «iu«r<- fat. 

SumlvT of floors: I. 

Eiwh.ifAt: 16 fret. 

\le»n eJrvulion: 15 fal. 



Group 4. 
Building No. 21 
Orrun«nrT Mar buir sli»|i 
Buililin? (Vpr: Strei fnunr 112 
Fire ' lu—tti. at imm \ 
Ground icro. 4.WI0 fret 



Oin*l r.MM ton 



i! ( "n-iicnt...! asln-sKis on woo.1 

I™"'*- !>l<i'I 
GiIiuiiib.: St w l 

B* Boor; Gooewte 

liiMif,,,,, i,, .nrrVtc::: 

«„„| " <'omiont,.,l usl.i-s1o> on 
"MhitM tools 



s;rur- 


Stiprr- 




mtml 


Rrtftl 




prr- 


(per» 




n-r.r 


rrnt' 







,,» 


BWt . 


too 


ii 


. do. 


100 


n 


...do 




ii 


...do 


10 





...do 


II 


100 


...do— — 





100 


do - - 


ss 





...do 



"' ' k * : l 'Vn-..7;PI„,„is34 nnd 311. 



Buildinp lUllriietl ■ ■ northerly 
.iirrrtion lln-io* « «od 3» 



I Si 



Ditni'n*")'" '^.''j'niHi'Limii' feel. 

Number of Ik*"* ' 

Eavc height 

Mean r|ft»uoii l.i 



l",m»trui'ii.i»i 



DAMAGE ANALYSIS 
(irnup 4. 



Building , 
Oi i iir>iiii<-v: Mnrlnniiig and amembb/. 
Building l'y|ii'- Slcidfnimc ill'.'i. 
Kin 1 rliiAsilinilii'ii: < ' 
Gnmnil ••.•in" feet. 



»<«>d 



Roof: Corrugated a«l>csti» 

-ri 

Tn****-* Steel 
Column* St.i-I 



Kirvi floor Reinforced eouerclc 

Koun.Utk.ti Keiirforrrd cowrcte ... 
KMenor .alt Corrugated a-licim on 

atari and wood framing. 
Window* Steel -**b 
Contend Machine tool- and iranes 



|!„l,i:,C 



Slruc- 
luml 
Iptf- 

eCBl> 



IWI 

90 



Sllprr- 

lielal 

(pf- 



1IK) 

II 





10 
100 
100 



Bbal 



Debris. 
Blast 

.do._. 



100 ...do 

WO Blast and 
debris. 



» "I ilanu*. 



Building collapsed to 
mw «f column* ronipanji 
iiulnirt. I'hotm lir t 
ami 41. 



Remark- Future »; Photos M, 37, 40, and 41. 

DAMAGE ANALYSIS 



,,. 240 by 120 feci. 
Ground floor area: "28.800 square feel. 
Total area: 28JSO0 square feel. 
Number of floors: I. 
Eavc height' 16 feet 
Mean elevation: I j feel. 



Group 4. 
Building No. 23. 
Occupancy: Assembly. 
Building type: Steel frame (B2). 
Fire classification: C. 
Ground Hero: 4,200 feet. 



< uoMnicitub 



Hoof Corrugated ashestm oil wood 

sheathing anil purlin*. 
Tni*»r*- Steel 

Column* Steel . 
Ft ft lliKir. Ki'itifnri'il rntirrele 
Foundation: Heinfrirrnj concrete 
Eilcrior soils: f 'omigntcd n-lii-lo* on 

»nod nailer.. 
U iiuliivt . Sti ,1 



i uraj 

I |MT- 

cenl > 



UN) 
IIHI 


II 

I) 

II 



Super- 
ficial 
iper- 
rclil 



100 



II 

111 



loo 

mil 



Blast 

_do._ 
_do.. 

I I. I'- 
ll];,. I 

do. 



Dw aulp tkm ii( .laimf 



Building iiilhipwd lo*»nl** 



lli-iiinrk« Figure II; Plinloa :IN urn I IS 



DAMAGE ANALYSIS 



by M f ''"' 

|-i 1)11(1 si|imr 
feet . 

1. 



: ,:!;. 



le.-I . 



Cupsinirlion 



l-^-T^,,^ asbestos and rein- 
K f«reJ <™f" * 

1r*"* ?{g. by 28-in*n remforred eon- 

JZ'Lor reinforced concrete. 

*£££»>: Reinforced concrete... 
r«" K , ' .I, T-iticb reinforced cruiiri-le 

Wffior aJb: 7-inch reinforced con- 

ffSlo>': Steel sash - 

L^k 2 cranes 



"'lil.lmi: (fa 24 
'"'"""I "n. I. Km " 



Dmii.it,- 



Sinir- 
I 'iral 

Iprr- 
rr-rjc 


585" 

tieial 

(pw- 
ee«i i 


t'anae 





100 


Blast 


100 





—do.... 


40 





...dtt 


















40 




Bia>i...;; 













100 


BUrt 





40 


..do 



l^npiiBa « 



South aall bowed i 
cracked. 



at top and 



Remarks: 10-foot-high blast wall in soutb and east side*. Fajnre *. 

DAMAGE ANALYSIS 



120 by 90 feet. 
Gtnum! floor area" 10,800 square feet. 
Total area: 10.800 square feet. 
Number of floors: 1. 
Etve height: IK feel. 
Mran elevation: 15 feel. 



Group 4. 

Binhltnc No. 2S. 

Orciroancy: Gfliee and drafting. 

Ritdduu; type: Steel frame (Si). 

Kire daanfiration: C 

Ground aero 4.100 feet 



CotisinMlioD 



orrugated , 1 -l„.st„> on w.«.d 
l.niw.-. si„.|. 

wtaiwu. BtotL. " " 



K)i* :, ' ourrele 

"'"^iinil'w " mil: " t '' 11 «sbe«i.»s mi 



hn,|, 



""" ,srl «:'W9 ; Pl 1 ot„42. 



Stroe- : Suptr- 
tural fieial 

eem ■ cant) 



100 
100 



UK) 






Q 

100 

100 



Bu,*l . 



..do.. 

BHari 



Pncnplkwafil 



Xo fire Huildinf ranleil and r.J- 
lap<«ho imrtl) Sunr eolutnnt 
still «tamhnr l«"t all are l«-nt. 
Pbo1o42 



lllii>i 

..do.. 



1ST 



'„; Ml VIMO «!■"«• 

Tnl.il nri 'i .Vum-I'i""'"' 1 
Number il'"' 1 '" ,' 
Kb«m hrighl Nolknowii 
Minn .l. vnliii" I"' I"' 1 



K,»,f Htad tad "I-- 

IV, \V.«hI 

Cillumiw Wood 

FirM I1.».r K. >"(•"' ' »"< r.-t.- 

KoulKlatuw BA ifc yl '■"f' r,-,r 

F-itrnor » nil* W 

Window: Wood wtfll 



iiamac.e analysis 

(in>U|i I 



Occupancg sl, "l' ' 

Huililiiij! Iv|ic WimmI fn 1 1) I 

Kiri- rl(issilii'*ii»" : *' 
(irimnil /'■">: 4.100 feet 





Dam 










"■Ml>- 


S.I[«T. 




mml 


DcUl 


Cause 


Ipr- 


1 l^r- 




iwil> 


cr nil 




1) 


too 


Fire 


1IMI 





.1.. 





II 


...do 










() 










100 


w.i-1 





100 


...do 









Krniart. Buddir^romptrlcly destroyed by Ere. 

DAMAGE ANALYSIS 



Diroiwim- 51* by 4S feel. 
Ground floor area 3.7'.«» *|u»re feet 
Tnul area 2,79(1 «|iian- feel 
Vumlff of fltM«t> \ 
Earehetcht Not knouti 
Mean deration: 15 feet. 



Group 4. 

Budding No. 27. 

Occupancy: Office. 

Buildin? type: Wood frame (1)1. 

Firr classification: C. 

Ground Mro: 4.100 feel. 



Knnf: TUc oil HimmI 

Tru*~-« W.mmI 
( ii)uiiiil>: Wim«| 
Kin-I lliMir WimmI 

KoMiiilnlmti Ki'iiifnri-iit i 
Eitcnor KalU WikkI 
l<il<Ti<>r null* WimhI 
Wtniiim* WimhI «o*«Ii 
(.'fllllclll* Vol klliiHll 



iunl 

i,«- 

CTOI) 


Suppr- 
GcaU 
IDM- 
mm 


I'aiM 





100 


Blast and 






fire. 


100 





...do 


100 





. do. . . 


100 


(1 


Fire 





e 







1 (HI 


Fire 


100 





.do ... 


(1 


IIKI 


. . _do 











IV^enptitiij "'. ilaniMr 



Hiiiuirk- IIhiI.Iihl' ri,i,.|il,-i.'U ili-imvi-il by lire. 
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i is feel 



i feet 



,1,1111"' „,. 



M" 55 1 

\le»" 



r,iiwi«"' , '" n 



g Barred concreu. 



Ftu-rtnr 2»)»- l'. v l»-i«rb. 
foluinn- hy ,0.^4.1, reinforced 

J*!^ Reinform. concrete— 
Reinforced concrete 
-r Reinforced concrete 
rCuno" K«..(orced eonrrele 
Eirnor nidi*: "Vwch reinforced 

iJ^r'aal!* Reinforced concrete 
and aood. 

ffimlna- Si eel sash. 

fawb ■ — - ~ — 



( i rni i ■ ■ .1 



l»R No. 3D 



Gmmd »*»! MQ0fi» 



Srnic- 
niml 

(per- 
ren / 


Bnjwi 
Brtal 
(per. 


l.'atx* 


l 

















r» 





Mas! 





(1 




19 


(1 


Iila.1 













5 


Blu-l 





60 


Fire ami bbe>l 





100 


Blast 





70 


Fire 



'"""I-'"! 



HUkJ 



taOQI ..11, HmZT&JH 
S"«al n«n» bad aond. 
Iuu«li Hikks nvrr raonvtr 



Ketuarli^ Kartlii|imke-resi«tant conMruetion. r"ifiure 5: Pholm 43, 41. 45. 46. 47. 49. and 3. 



I I'll 



Ground II.h.1 i".'" N, ; i "" 

Tn.nl .in-- -i'"" 1 ' r ' 

Nuinl»-r of floor*: I. 

M.-Btl luVvalllllt l-'l"' 1 - 



,,aMA<:K ANALYSIS 



i troop -l- 

ll.iil.hnf-' No, 39. 
Qccupancj Offiw. 
Itnil.l.i.i: l v I '" ■ Wmid fnl "" 
Kin- fluBsifimtion: C. 
Ground zero: a.MOO fci't. 



(D). 



lomtrorlK"! 



Koo{ TuVon Mi.il . 
Tm«*» Wood . 
(..i.e... i- Wood- 
Fir*! flo.lt: Wood 
Foundation Krtnfon-rd HMW 
FjK-rwr wall? Sturro outside, plaster 

inud* , 
Windows: Wood mu* . - 
FinttH- 



Damage 



lurml 

iprr- 





UK' 

ino 

70 

100 


100 



Sll|«T- 

tSU 
ip«- 

Mllltl 



100 






a 



Bins! - 

....do- 
.,in 
do. 



Blast 



100 do- 

(l Blast- _. 



Di-i-npti.in o» iU.i 



hVniark« Figurr 7 



Dimrtt'iow 70 hj 30 («■!. 

Ground floor arra 3..VK1 sqiiarr fwt. 

Total arm 3.300 «iu»r» feet, 

X umi«r of floor*: 1 

Eavr bright I'nknown. 

Mt»on elrvalmn: 15 fori. 



DAMAGE ANALYSIS 



Group 4. 
Blik. No- 30. 
(trriipani-T: I'uUnown. 
Building iVp^. Wood frame iDl. 
Firr classification: C. 
Ground zero: 3,900 foot; 



ficial 

Iper- 
ceutl 



I .VW 



I.V^-ri|iiini. of ill may 



Roof: Til*- on wood . . 

Tr.-~- W..«| 

( 'nlumns Wood . . 



First floor: Wood 
Bkw-iiii'IiI Ki iud.ri . .I ronirrti-. . 
Foundation* hVihfnrr<<d c-onrretr 
Ejlrnor wall* W.hkI 
Window* Wm.il vml. 




100 
100 



I Oil 

20 

II 

II 



100 Blast... 

do_. 

do__ 







ion 



Blast mid debris 



BUsi 
do- 
ll., 



Complete collnpw '""'f 
north. Nn firr lout* 
n.„, vv.ill .-m.-k.-il nli-nc** 1 
-nlc 
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DAMAGE ANALYSIS 



,„. 



i- liv 20 -- 
" i -iill) *iilllin: f<-" I 

• ■•'l-H I . ' . 



2IMP -.'|l» ir ' - 



^,.l" | "■ , Vi.i k, f ' 



feel 



i_ pppatbty 
town 
i.-. fi-i-i 



<ii..ii|j i 
BuJIdlog Ke |) 

I' lllWlll-V: Olli, 



CHi.lroctl"" 



- ..,m,„ v nn,,.,. 




' Wood 



not * 

instill- 



alls: Stiii-m outside pin 



Wood «uh 

Xiu known 1 — — - 



Struc- 
tural 
lp«r- 
ccntt 


S'lfllT- 

' |wr- 




* git*- 





100 


Bunt. . 


ino 
100 






do 

... do 


73 





do_„ 








""o 


"job" 







100 











north . nn fir. 



DAMAGE ANALYSIS 



nfrmBow 96 by 00 f«t. 

ntotmil Boor «it»: -1.71)0 square fift. 

TeUl trm: 9.400 square feet. 

\itmlicr of floors: 2. 

Eitrhrt^hl: 22 feet. 

Mrao rli-Tition: 15 feet. 



f iroup 4. 

Budding N'o 32. 

Omipanrr: Slonifr 

Hi! 1 1.1 mi: trpr Wood fralDr .D 

Yin rb)8*ai<-*tion (' 

Grouwl an: 4 jOD fin 



Cuiikirunioti 



"oof: Tilp on wood.. 

Truiae*: Wood..._ 
foliiBin. WikwI 

"->r: Wood 

uL T K :;" if "^-«i concrete"::::: 

fr^^r"'-' 

««ulow, Wood sash.; 
R «*«rt» ; r lguro7 ;Ph„U, 50. 



S«ruc- Suprr- 
tural final 

(p™- (ptr- 

KXU) wit) 



100 
100 
100 







100 




10 

100 
1011 



Blast 



. ..do. 
...do. 

do 

do. 

Blast 
.do 



dmottdmi ot bUfl: 
far. Photo -V. 
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DAMAGK ANALYSIS 



Dimension-. s4 l,v [- mri . 

Toial o .-.iHHi..|imrph"-l 

Number ofllwr* I 
Karrlicutltt H** , 

Mrilll elevation '•' 



( Iri'iip 4 

lllllltlillt! N' n 33. 

Occupancy tjnknovm, 
BuQcUng type wood "'»»»• (J>) 

Fire rliwilii'BtiiMi- < ' 
( irannd two: 4.2im fael 



Roof- Tile on »'»»' 
Tin— - WiN»l 
I '..lottm- Wnttd 

Kii>I floor Reinforced concrete 
FouiwUtnuT Reinforced i-onrrrlc 
Eitmor »ahV WoM 
Windows Wood sash 



Stru*-- 
Ittral 

l|«T- 

■M 


Kcu.1 

,|.T- 

nM) 


c au-«- 


11 

100 
100 


IIMI 





Blast 

ilo. 

do . . . 







1) 




10 

100 
100 


Debris 

Blast.-- 

do 



l>»-M*rt|niori i if , 



baa* 



lillll.llllU' • ... . 

I'lioto 50. "*■ 



Rrruarks: Fijurt- i 



DAMAGE ANALYSIS 



l>iium?*'Q> 1 1" t*v 1"> (eel 
Ground flimr »rr« "4.050 -apiarr feel 
Total area: 4.B.V1 square (eel. 
X umbrr of floore: 1 
Eavr Hrtejil 1-' frr! 
Mr»ti rleraltoo la feet 



Group 4. 
Building So. 34. 
Occupancy; Shop. 
Building type Steel frame 
Fire cUisification: C. 
< i round zero: 4.100 fff L 



Rtmf Comuralrd asbestos on wood 
purlin*. 

Ti win; SUtt_ 

Columni: Steel. 

First floor; Ri-mforred rnitrri-l.- 
FoutiiUlit.il Reinforced concrete 
Exterior villi Comipiiiil oslttMos 

on v.mhJ £trts. 
Window* Si«-I , a «|i 



!(• marks Fiitutv 0; llii.ira 50 awl 51. 



Struc- 
tural 

Ipcr- 


^UptT- 

fictxl 

l(«T- 

nmlj 


Cam 





100 


Blast 


85 
100 










do 

do 




II 



100 


Blast ~~ . " 


1 








1 >.-lTl|.1:..-. ij 



Building collapsed 1" 
Photos ."ill II ml 51 



i;i-2 



DAMAGE ANALYSIS 



naW* ...i T.HOII s<|lltll 

pSSr'.-iss-; " u 

Ttii* 1 " ' 



IV ft'H 



( 



roup i 



IttX" 



r>" Vm 



IS 



reel 



Bojifing N„. :tn 

tpts&Si&T*** ,,,,,, 

ItaMUUl, ! 



(UM-trucllol. 


('Ituc- 
iiinl 
l-f- 

retlt 1 


Httppr- 
flrutl 

PT- 
nall 






, rorrupii"! wb.«t« on wood 
-sHiplc Bt '''* 1 U,l, "' J 

None. l»e»rinB 

ESSSSoof Reinforced concrete . 

7^",i,.u ii.tiif"'"' 1 <•'»••'■''"• "" 

relation' Keiofon-il rolirrclc 
Krtx»r walls: Reinforced concrete-. 




5 






it 
n 


too 

40 







«) 


do 

Bkit 


"'Wpl'trl; .trtpp,,! 

'ln«n 
All ria** time. 


Rrm»rk»: lltolo 52. 

DAMAGE A.VAI.V-1- 

r>uDrtt,i<irB: 90liy I0S ft-el. Group 4 

Grmttvd Bnor area. 5,200 square feet. BwViuu! No. 36 

Toul nta: 5Jl«' sf|tjan- feel. Orrupanrr: Teat Imikuax. 

Xtuabrr ol floors: t Building irpe: AeW.wood.aa^ronrrrtrfraariD' 

Btreheteht: 29 feet. Pire eks*«eation C 

Mean elrvattott. It feel . Ground tm: 3.6011 fret 


t'utifttnjrtioit 


Itamac 




Struc- 
tural 
(per- 
cent t 


Sutter- 
Seial 
(per- 
rcnl 1 


l awe 


hjj QMWatod iron nit mod and 

*'eel purlin, 

H w undsiwi 

&"' , "" 11 Kri »'""-«l «'»>rele 
,,, pon™ ,, uterto, 

u"«'•^, ll „ ,< "" ,f, "''■'•• | * 

Wood ™,sh 




so 

100 


1) 




100 





100 

100 


Bla»t 

do 

do. 
Blo-i 

do 





T-«h..,HHj l.„il,lin K . Fisntre S; Photo 52. 
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52* * , .ita- Urf «»"• '" ir "' 

„ Tim «n»P <>' ' , 1 , vl „„„,lv S,«0 f»l, 
„, GZ«I ■ awl«>«' "', ,„„! ,„ t ,„|,mri.l f»r 

'-rviir^.^~ • • 

:i:::i,l:;:,J.:;: 1 :-'''Vr;:;r B T::s 

- 

lam , 



I.- 
»..- 
X... 
i... 
t... 
«... 



... .... 

,. 1*1 

• vn 

XSd 
I TIKI 



2<n 



4. All "f H>« builclingn In Uila group Wl 

tun J|y dftumg"!- Kit ontriliutod i„ jj| 

iip-, hii'I>> i" Buiklings :i, «. uml u t '' 'l«r, 
contcnta ..f BuiWInip I, -, 4, .1. 7. ^ «J 
,.i)iisiiiiii , 'I I'.v li"'- *H 

r. Fir.- pn ition ol llio irrnup i-i,,,,,,, 

p„l,l„' tin- .l.-piirtmi'lit pumper, p,it,| lr " "' 
„,.,,„. |,n v»ti- |"ini|i ■■•>•■—■ n.1,.1, .-,„ ,,, < *«. 
iiiiik. M-viTiil "ili'-r -"Hill- Innks ,i,„| 
haml pumps m»l S>* Krtmgukhen. "^"N 

J. I ).:.■!. .i.:< in tlii.* irnniji 1- ahown mi |i( m . 

tlin>ui_'li <>'< Dnlliilp- iiliiilv-i-, _| 1, |„^'"'-1 

tin' plot pl»'»- 10, givf furtlii-r b.fZ?l 

,n niiiiiT iianm«i' n> iln-n- -Inn-tun.,. 



M .UKl W 

tl too £1 

NO 

I.TOO 
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200 FT. 



r* pmoio hums* a v* * 



PLOT PLAN- GROUP 5 



1 



|1AMA(JB ANALYSIS 



Total »n-» ,,v '" 

Siinihtrof lli»>r» I 
Bovr iM-ight 2«f«-i 
Mnw >'!>'>» ' 



i ".mFiniflHin 



Qroup - r >. 
BuiMiiil: N». I- , . 

Occupancy MM "bop- 

[tiiililinjr fv|w:_ (U2I»ihmI finim- 
Fin- idasaintration: C. 
C.rc.iin.l zt>n>: 3.=i<»» f«'t 



|{,„.r IVmuraled on • ,uo * 1 

purine 
Tni!«»- Wr»«l 
Column- W««l 
Ktr>l tl'«>r (no.rvL- imi i-artli 
Foundation C"oii.n-l«- 
Exterior « all. s-,i„ h l>nrk -•<■».; 

ror>)» up I" wmdoa -"'» 

aho»c 

Window* tVnnd*a«h 

ConlcoU: 

Crane* 

Marhine* 




100 


II 








5 

100 



100 

so 

1(10 



Blast ami tiro- 



_._do— — 

do 

Debris — 

Blast niul firr . . 

do 

,Blast. fire, and 
debris. 



Dwarlptianrffe^ 



Drnioli»hi-d. 



Do. 
Do. 



Do. 



Remark, Enure mnld.ngdamaged: Pbolo* 54, 55, 56. 57, and 58. 



I.'.i; 



ANALYSIS 



so by 38 J* 1 



ISO - r 1 1 m ' 



bet. 



a reel. 



Buil 



""IK N'o a. 



' ' Ulliinrv YtmA I 



J Com 



P url ""\Vood. 8 feet, " inches oc 

JES Wood—--- 

J^ t rt.».r Ci.iu r.1"- »" '" rth 

E bS*TsM"'»> bri.k Mow window 

I wall*: Wood 

; l&rwf- Wood sa-1, 

Fnud) W«0" 

f«i«it>: Furniture 



1 ural 


S. r «T- 
l.rml 

(rat- 
cm! I 




n 




Hla-l and |i, 


100 


n 


do. . 


100 


II 


... do 


100 





do... 





10 


n,i,n- 













I Ml 


Blast and fi r 





iro 


do 





100 


do 





100 


do 





IPO 





Ki-marks. Entirely demolished and burned. Photo 60. 



ID" 



(I A MACK ANALYSIS 



^z,:£?J? rl <- 

Total urea -I"""' 
Number >■! lli»>r> I 
Kav* Iieiphl I , 
Menu i-l>-» «i i»» 



Group ; ** 
Bllilding No .3. 

Oi i'uiititu v Biiili'i -lrHNshii iiii'i I „, 

Building iyv VWM*eMCm |!> > brink 

Kin- eliiiwifieolioii: 

(in. mill nrrii: :l.™>0 feet. 



OMMbotttpa 



aood 



Km.! tVrrugated asbestos mi 

TnlSfri: Wood 
Kii>l floor Owrrfl' on earl" 
foundation Cwii-rele 
Kxienor »all- N-im-n bnrk 4- n> 

l'-mfb interior pil«j.trr» at iru**-- 

(9 feet oe> 
Inlcnor «aUs- *-mrh bnrk 
Wuidow- Wood »a.-n 





sltuij- 

l|»r- 

Wfllli 


SlIIHT- 
ticul 
,|»-r- 

ecnl) 






100 



100 


III 


Blast — 


do 

Debris 


a 

100 










Blast 





100 
100 


do„- 





do_ 



Dat ntluUu n lUll 



EtandBdMd 
Do. 

Do. 



Do. 
Do. 



Remark* I'hoto 62. 



_ 24 bv 14 feet. 
Grade Boor aiea 336 soaurr feel . 
Tout srra 336 square feet. 
Number of floors: 1. 
Eave height doi knourn 
Mean elevation: 35 feet. 



DAMAGE ANALYSIS 



Group 5. 

Building; Xo. 4. 

(leeupanry: Toilets, lavatory. 

Building type: Wood-frame (D) 

Fire classifies I inn: C. 

('.round zem: :t.t>(MI feet. 









CoMrvrtton 


Stroc- 
(urmJ 

(pre- 
mill 


Super- 

(per- 
cent I 


Cause 


Drsrhpti it -Isnm* 


Roof: Corrugatnl uhrvtoa on wood 
purlin*. 

Tinners: Wood.. 

Columns: Wood 

Fir*. (l(wr: CmirTflc (Mi rartJi 


II 

100 
100 



100 



10 


Blast and fire 

do 

do 

Debris 




Foundation: Cotirrvtc . . 


Ci 


n 






Exterior n nil- \Y<hmJ 


II 


100 
KMI 
100 

ion 


Uliist unci lire. 

do_. 




(■tartar r£ W I 







\\ uiii'tH - WikkI *a*li 


II 


do 

do„ 




('■•utt in* I'lumliiriu lixium 


II 











Remark.: Building eompl.-i.-ly demnliahrd; wood consumed by lire. 



M b t $8 fi '-t "vr "II. 

,, " 1 „, 1,700 «,*»« feel. 

i" 1 ::;; -j ?!;?-. 

P'Cfllo" 1 *. ', 



„l Do*"-, 

yi-'i" 



DAMAGE ANALYSIS 



'■ruiin 5. 
•"lildiim No ;, 
''"."I'nri'v OffioM 

"Hill llltf ( vi«- IV i , 



|-,ui»inirll.ll" 



- 



*r£'w. — 

J mllS Wo*" 

' il..! t '.mi r.-ti- mi ■■arm 

f,rlt i ,u>n Coni-n'lr 

fM '" .all- WoodslUCW. 

rZ* puster.wood tnm--- 

f^rtiln I Wire furniture 



Pttnif- 


Sllf.T. 


tural 


ticis] 


|.T- 


(prt- 


ceni) 


"M 





100 


100 





100 


II 





I 


1) 








100 





100 





100 





100 





100 



Bl»,i ami firi- 



do... 

do. . 

Debna. 

Bbut and fin- 

do„„ 

do... 

do . . 

-..-do.„. 



DlMlli' | — 1 

Remarks: Completely demolished, burned an d partly elrand a«y. Pboto 6J. 



13 bv 12 feet. 
Grand floor area. ISO square feel. 
Ionian*: 180 square feeU 
Xumt»T iif lli-ir- 1 
Eire i.njtn 6 feet. 
Mi-ail elevation: .13 feet. 



DAMAGE ANALYSIS 

Group 



J Xo. 6. 
Or-upanry: Water pump. 
Building "type: Contrite wall-tmnnc 
Fire rlasafiealica: C. 
Ground irm: 3,300 feet. 



IDi 



CoctMrurtion 



"'«' I'llkliimi, 



J""-- ftlkhouil 
fir.1 fli«,r; ( 
.nutiila 



Simr- ^iijitt- 
turml final 

(per- (prT- 
renl 



MMr. iralt, 

llllrk. 



otlcrete on i nrlh 
' - hi 

I iiiii-ri-l.' 



mills 



10 inelies 



100 

II 
II 



"in. in. ). 



limp. 



UNI 








Blast Eutirrlr p*w . «nre replawd 

mitb'tnnpnrarr roof. 

..do -I 



■■iiiarki 



1 Haf, 



^tetic Water | ms j n tdjoina 
"' ■ WW ,i„ m , 1S0 . 



li; |,v :tii In r. 11 " ' 



*nll» U» " " h gnJe '' 
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[UMAtiK ANALYSIS 



Tumi area fM "I" 

Number of fl ' 

Eavt hebrhi Nol 1 

\fean rlr\aiion 



(■.untrue.*".! 



Koof North * I l»..l. ? l.lv n.rrup.1- 

ni aabealo. on wood >*'itn I •• 

rrinforrrd rorterrle slab 
Trusar* Wood (North 4 S only) 
»»lmrn» W'«hI i North 4 .> only) . 
First floor Conerelr on earth 
Koundaiioo fonrrrte 
Kxlenor wall.: North 4 *• ( «JI or 

a*br*to» on BM" *■*■ 

1 1 4-inrh brick. 
Interior »»U* 4-meh brick il p*r- 

t it ion only) 

Windows- N A probablv none 

foments: *rrall finished P*"' 



Q P 5. 

Building N" ? 

Occupancy rJaal til -mall p„ r 

Building 'vpo I fni (D). 

l-'nr rliwsilie.iti..n: C. 
(.•round «pr": 3.2110 f.->'i 



iu«l 
Iper- 
reiill 



!*uprr- 
ftrial 

(pur- 
ee.! I 



21) 


so 


ion 





100 

















20 


80 





100 








100 






Bio?! and fire 



do 

.do. 



I hrnpllu,, „( , 



.Slali overturned and 

remainder ilanLK,,!** 
burned. ILoio, ,h 



Ml by I" r . 

ESS :,fl ""- 



Blast and firr.. 



Blast 



Krmark*: Photo* 64 and 65. 



Dinmiiinna 30 by S frrt. 
Ground floor area 240 square fret 
Total area 240 square fret 
Numtirf of floors I. 
Eare height: Not known 
Mean rlrvalKm: 33 tret. 



DAMAGE ANALYSIS 



Group 5. 

Building No. S. 

Occupancy: Toilets. 

Building typo: Wood frame <D). 

Firr classification: C. 

Ground zero: 3.200 frrt. 





DaaaaajB 






Slruc- 
lural 
laer- 


•Suprr- 
Rrial 

(per- 
CMit) 


Cause 


Daacriptlga iUbuut 


Roof f orrugaloil fdastoa on wood 

purlin* 
TrVaaOK Wood 





100 


Blast and fire 


Demolished. 


100 
101) 







do 

do 


Do. 
Do. 


Columns Wood 






First floor: Concrete on .arlh 


Foundation- foiierelr 
Exterior walla: 8-irn h mnrri'ir 2 bet 
hi|rii abera SodTj wood aboTa, 

Interior walU: WihmI 
1 'onlrals: Toilets 










100 

100 
100 


Blaal and (ire 

do.. 

do 


Wood |mrt> ite»<*4li 
cretc base m ill hi P» fli 









Orotrp a 

Ihiildinj; Nn u 

V M p 

■ tNildin^ (vi». ||„ 

M.i,iV:, l ,! 1 ) , i "r , " M,,,, « t '"i'i'. 

''round ten, ()i> | 



<„ [> »in> r 



, Corrugate' a^H-i..- on «>>•«! 

Tl ?*7„ Wood. 4 by 4 inches 
''"•fLr foit.-r.-U' on oarlb 
[£X i nknown - 



Strut, 
tun! 
ipiT- 
eent) 


hnajii 

tirlal 

l.per- 
M) 





too 


100 





too 


II 











II 



- okishi Cai. Works Groop 6. 

TUi- ^roup of thrrr small woiKl-frami' build- 
BtnW oar^ 10 house blowers, pumps, piping. 
Lai dher equipmcin used in a small gas manu- 
brtanDi: industry. This plant was locaicd b<- 
l.erti .1 joO and 3.60" frrt north of GZ. Total 
dm arra was approximately 3.400 square feet 
. The tnain pari of this plant the rokina mei.- 




baaiayUia -4 < 



Hla»i 



do 
.1., 



ltfTO.i||«h.sl 

Do. 



»»rl "he coal hopper) «. - , , T „ 

the time of loe bU>t ant the analrm of ,Uiaar> 
to the (arilitiM <dl he rorerrd in the u:ii,i« 
v tmn of tb» report. 

r. Dtmrp- tn I ho group » <ixm am phatat 
Oti 1o 74. Dump- anah«e> 4ieei* folkramc Ua- 
plot plan . fif. 1 1 1 pre further informal™ rream- 
ine damagr 
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V Ii'"!-' 1 ' .„ |0f«"»» 



ANALYSIS 

Group i, 



H"'' 




\Vi»tl 
* . Wood 
r\. ('onrrrte— 
'"'„. f-inch reinforced con- 



Wood f ftAll. 

Jf*^ Blower*, compressors, 



R,m»rks: Superstructure blown north. 

DAMAGE ANALYSIS 



, njMianiii- 23 by 35 feet, 
("■retrod fl»" ,r o" 1 * 1 800 5<l uare 
T«aI u«: 800 square feet. 
\ r of floors: 1. 
In* h«gbt: Not known. 
Unit HfT»tioa: 10 feet. 



Group 6. 
Baung No. S. 

(>rcupan<-r Hump bnuw xnd m^Urnr budding. 
Bauung type: Wood-fnae (D). 
Fire eLasficKtion: C. 
Ground zero: 3,500 feet 



Construction 



K'«'l Wnwl all(| 

!™»: Wood.... 
Ulmmw: Wood 



iimjis tod regulators. 



?lirur- 




tural 


ncul 


(per- 


Iprr- 




CHtt) 





100 


100 





11)0 








(1 


40 


II 





100 





100 


30 






BI.M- 

...do. 
....do. 
....do. 

...do. 
....do. 
...do. 
....do. 



Superstructure blown norlli. 
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bAMAGB ANALYSIS 



|i,,„r...i W 1,1 - r,.. 

(j r ..i.i..l I r hm-ii SIO «|ll»n> f«*t 

Tolal niro 8)0«<tU»r» twl 
Number nf II.h.i- I 
Have lii'iirln Nol »«*" 
Mran elevation I" "'•■I 



<m,.in.r.lni, 



Hoof Til.- on #0*1 
Trusses Wood 

i'olunili* W.H.,1 

K'i-^t Boor < "in rrli ..ii earth 
Km, million OlUUete 
K\i«Ti.ir walls Wood 
YVin.l<i«« Winxl -*-h 



( .loup ii' 
Budding Nil 3. 
(fcu-upan.-v. Office 

tlmlding 'TP* Wood fi r|)i 

Hw cUwincntion: G 
< Iround /.it.. 3,600 feel. 



1 .annuo- 



Sir.i.-- 
...ml 

IP«T- 

reall 


Sll|"T- 

tpar- 

emu 





100 


100 





ion 


II 


ItO 





ao 





i> 


10 


it 


100 



DeaofpMon I* i! 



llo. 
llO. 

_do_ 
do 
.In 

...do. 



Building blown north. 

S. Area Wr»l of Railroad and Highway in Fort 
of I rUioi River (.roup 11 

a TIiik «»- an irregularly shaped "fa alami 

3.000 fret tag (Dorth-snilhi by 750 feet wide 
(eaal m ■!). lorated approximately 350 feet vert 
.if tin- !'./. TV nn»l di-talil poilll 111 the area is 
1.7311 frrl (mm QS& The im W>«iaW< a largi- 
n.imW .if building* uiilil.lnil ninimrrtial. anil 
residential) whieh wrre generally «mall and un- 
tmportanl stntrlurally. 

*. Drruuiiiui fnim bla-i and fin. mat so com- 
plete thai In lit- ilrlrrniinalwii nf details was 

I"--- '■! ...deraltl. .-learing nf debris had jilmnls 

briti dour prior tti fin- .loir* iiliimi-y in Nagasaki. 
Figure 12 and I1h>Io» ?.i to >>| present -ueii data 

at nilllt! In rti-onlnl Tllr . HIM id I 111' lirrs was 

mnsidered to be phmarv. 

<■ Tlw following noli-. explain the rnrrespond- 
inclv lettered refrreiires in Figure 12: 

A llrirk plant Tin.-. I.n.k kiln, -.landing 
with I.Dtlk ,,a. k-l 14-m.li bnek «„)!,. tvjnfon.il 

by vertiral «teel rail* ii.mY, I„. ar iiig h.nvy 

briek vaulted roof. 10 f,. H |. lt d, «],„,], „,.;„ 
destroyed by l.l,i.i „„l lir«- Oat nwO lirirk 
fun.are or kill, « ill. 12-in.h «„|| h „,,„„ 
tli. north suffered hi lie damage One -mall steel- 
fmmt building «i liirl, w . wreekfd. 

IV Ccevr»U«Urk,, ttti diameter 711 f,., 

It'll northwest 



el high, 



('. A long narrow binliling rnn.plet.-ly drain- 
by fire pjc-pl for ils foumlatioiis of ruorM 

D. A wood- and Rtrrl-framf l.iiililing .n, „„„„ 
tii' ;i r Supcmtrurtiir.. <i)lla(>^.l a ..i 

T.Z and burnrd. Basrairnl walls wen ilaaaa 
Imt romained standing. Tlirr,* ... i'tul«w»r 
Brr in 111.* ba^-mrnt ullhoiigli it wi* nol da*r] 

1'SpoSMl. 

E. t>ne-*torT. reinfor.-rtl-.-oiirrvl.. l.uibimg 
iapsrd awar from 0Z. Stwl ruof IrinH I 
perrent daniagtil by blast. 

V. Slrrvl far i.-nnitinl mill ^.'vrral .luall ■* 
buildings. All bumi^l. 

(i. Fair sbwil onr-s)or>' inm-hitif »bou na 
|ili'lcly dwtroyiMl by fin- .'Xi-epl for inarhianal 
foundations. 1'nn-tii iilly no framing drlira H 
II Ij.t .if .mall wood .It'l.n.. unlitininl 
I. Wry large lug. almosl ...iiniilrlelr Imnw 
J. Marhinr shop dpnioliahed ami borwl 
K. t'oncri'lr Ittillilitiu-t' ili'iiuillshiil 
L. Small building uilli 12-iin-li brt* m 
bluing walls mid cninTi'l.' bi-nnis; ijosmW 
titorios. CompleteJj inwked No I 
firi-. 

M. Sii.,-1 tank kn... k..il uir com «rt» f'""" 1 "'"" 
N. Small wo. ..I ioil,.| l.iiililing; <*>M>»* 

fin*. 

o. Wood hhIu's i ■ extru Hp " f 



Mi 




1 1-' 



,. Mitsubishi Steel «d *rm- Plant li™ U p 26. 

„. I h of 1-r.fc.m, Kiv.l ■ - ■ ■'- 

south of CiZ. T Ml. • -*£ 

GZ Tin- huililmp. hnusral "" 
i.icfo, ,1,, «..l,»l». l„r, of all .yp^rfdd-Mi 

/tniMiu» nW.'eatfew— ffraaa t» 



nr.., 



nuil itetl sWp li'ii'i"- The total pi llh 

approximately rs7,ll(IH hi] v fool nM ,j »„ 

j, l. .ml floor ii i- >f iippmv |,,| "'' ■. 

aqtuuw feet. Alt! gh tile tiuijur rwrtloBrfS 

plan area inii-i-iril of sli'i-l-fruin.,. |„, ,"' 'k. 

several other typos of ronatrtiH 

wntiil in group. Thru, type* ,„.,. ^ "X 
the table which foll.oi- 



1... 
4... 
J... 
a... 

7... 
R... 
f. .- 

10ft 
II* 
I IB. 

nr 

«*- 
UB. 

U-~ 

»..- 

17 

IB — 
19 — 

21 

2J 

22 

Jt ... 
IS* 

i-.n 

*».-- 

77... 



It. 
11. 
H 

14. 

». 

17 

1 

!'l 

in 
41 

41. 

4»_ 

44 

4S. 

4*. 



T.iinl. • 



; i nmnwn. 



4. MO 
li. ram 

i., IMI 

ii 2i" 
11 teo 
in ram 
u mm 

I I 4S4 
1.1 312 
I. MO 
11770 
17. MO 
li 700 

[., 'Jill 

: w» 

7>Vi 
■i 7M> 
«. I1C 
HZ 0011 
. i»i 
1 000 
I. 300 

.11 !»■' 

4 S00 
I 000 
10. 300 

v» vw 
I. sou 
I. wo 
1. 100 

I'. M<l 

'. 0.V0 

5, 400 
OS, SOD 
2.V 0110 

23 ram 

1.000 

I 4on 

( 4UI 

s. sr. 
'■'«• 

71 Ids 

9. 000 

'I IHMI 
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6. 000 


11 


It. ram 
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11 100 
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ia ooo 
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xt. ooo 
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11. 4*4 
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IS. 312 
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4. 040 
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11 770 
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17. ISO 
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II. 700 
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m hi 


Bl 
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7ftS 
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'.< 7SU 


D 


IS 4«S 


F.I 


i,2 ram 


H2 


9. 000 
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a ooo 

4. S00 
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li. ooo 


Bt 


9,000 


El 


1. ooo 


r> 


10. soo 


B2 


1- 111 


Bl 


4. SOO 
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1. MO 


B2 


1. 100 
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'*■>. 700 


EJ 


.... I... 


E2 


IO MO 


El 


i.i Mm 


B2 


j-, ««i 


K2 


23.000 


El 


1, 900 


D 


1. 400 


D 


in. imn 


D 


1. 200 


D 




I> 


S. 62S 


Ii 


000 


D 


7i 1111 


\2 ;l 


9, 000 


I) 


(1.000 


D 



in v.-, 



('AX 
X 
X 
x 
c 

X 
X 
X 

x 

X 
X 
X 

x 
x 
\ 

R 

K 
R 

X 

x 
x 
\ 
x 

R 
K 

X 

x 
x 

X 
X 
R*X 
R 
R 
R 
R 
R 
X 



cbmoji 



■ x 

X 
X 
X 
> X 

x 

X 

X 

X 
X 

x 

X 
X 
X 
X 



x 

X 

\ 
\ 



X 
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X 

c 
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x 

X 
X 
X 
X 

x 
x 

X 
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li (mini .|„| filing ta4 lw t| y 9wlU 



I Hi 



bujW 



ibis group "uffcrod Knad 
'J!,, 'of ilniiH'it' - varied from ininl 



irijl 



hi 



Vh 1 '' ', „„„„, !opn"ipet wiilli. iiiti.rinr 
,|.»"' m :,„h»'"" 

M" if '.„l» l, " i "V l „, building* »•'"■ ot Opeq 

* -"" r u ' "i it« ii 

CSS*- s,a,ra - 



WiilU mill nvth 
Thf inni" in»l n't'imiliiry 



J00F* r " |"'lll Coll""" f'>"">l"li»n» 

Dt-- "'"i idiinl < »»•'"■"■ ' ,i,,rs ' 

L^fl'. 1 '" , „[ ..iiliiT pnli-r or ini^- ili^ign. 

' *'") Bin' In' 1 "' 1 •>"" -i "g» 1,1,1 



Mir-I nf I lie iIhiiiul'i' 

' mn.s«^l l'V ''last : the buik). 



i^^V-' ' 

•i* 1 i .MiiiiP *»* l " alls ' 

I"* I J"»iiil roost nf ii"'" iimtpota wrr 
ibriitf I"* c nulIir noiuhlp exun- 

^nliu--" 1,1 "' 



muin mrmlH-rs anil 



P*" In nmrlv .ill i-uh.--. I hi- liclil -U.[ 

^'^..'"vuroc,,!.).-... .ho blast. 

'ouLr I hiiiisi"!! » fni"i ,, r? *«■- t»n-lhinU 

^"'ptTo-l o'"-'"" 1 fnunP - Its 

^ ^_Vj jjjtl) ,^imij»t«l asln>*tos on vootl 

^jJti" TV fulirr slrurture was di-ruolishnl by 

S^Drt fire which prolably ori»in»t«l from 

ZZfanr ilevires ami c o n wrnteJ atl i-ombuitililo 

JJ^ of the buihling and its contents. 

, flmWoiK -• » fonndrj, was a large mill-type 
anriun.. awl-frame throughout with a comi- 
pXrA imn rnof anil n roni-rcte floor. It was onn- 
abnUt Jamap-1 by blast, and the steel also 
fcatd *nmr rffcrts of fire. All combustible 
a*imtl in tbr buikilng was ronsumnl by the 
Irr ainrli »ai probably the result of fire spread 
hn BuiMini; 1. 

j. A irty -null fire u hich caused only negligible 
attupr ijccurpril in a motor-driven rompressor 
'•"if * pair) at the r\t reme north end of Building 
1 «hnh aas itself nnnrombustible and therefore 
■*rm| on damage from fire (although it was 
Mjjl dain ut .,.,| I,,. I,].,., Til,- multiple VtM- 
■n* '"'l drive of iln> i^impressor was, however. 

imyeil, ai WPn . „,„,,. |] rx ible rubber hose oon- 
u '" 1 eleelrie wiring; ami control gear. It 

i»'l"'ii, """ * i,rn ' 11 •«•*•*• °3 fro111 tl " > 
£ ""' '" ''"* pound, which could luive caused 

miZXi OI " 1 K "'" 15 - 11 ™ 

ttltjd UM "" , ' ,IH ' ,, ''' ,ll fnul1 wu ' 1 ' lu,Vf ' 

eiiiui'i !'" -^''lu'iigli the main lends from 
"' "I'lwn-ntlv been broken off when 



"' " 'li ri'ul of ihe hiiihliiig, they 



»f Bra ,u ibi, 



point,. It was 



eonoluded, U*,i „ 

"•^f-W Iron X^'^^b, 

' U, 7'-l I'vl-la..,,,,,,!!' 
" A H|h*i in,, psnini.l. ,' 

"it* ::y;,:'^<™^ m 

l«r «« MHtalio ,,'„ , '""tfttrtA 

1 "in..-...,.,. Z u " ,,u " 

hrurmp,. rril „„ „ "7 * r »l«".i.l,m ln ,. 

•'WPN-'I to .„,„ "' t "'"" U "" r ' 

m £ t 1 - 1 — 

pare, w,,,, ^ ,„ BuiUm(: J "> 

0.e bb». The lauer.a,. be.,.. 

rtrortur, kvaM frolB r , z ^ J . 

•«* *' nght angln Ul the .urertino ol tW Um. 
Tile eiamplr. „f ittuetural (aUu.r in lie. bmlda- 
were many and rarid Ibarr ..nrfii W) 
pounds per fool , Uliieeil mtaimu barUeri. found*, 
tion were uprooted, and erase prden were uhed 
on their supporti A mad fire aennred m ihs 
biuldmg. probably doe ui u oreruirned Imn 
which qmited a aoooen bendi. but it faded ia 
spread, due to the nomvmbu'iibi* natuie of ike 
building anil it* roatentt. to thai the reaBfuag 
fire ilamage was neghgiMe 

L Biuldmg 2t> offered «one mteresung eumple* 
of ilamage by fire ami blast, li »»- a twooory. 
sled-fnune struct ore with a row of hnrty steal 
columns in ihe eenler. wha-h earned Umrj bath- 
up girders whirh. in lure, ♦upported the mnlorred- 
roncrele second Boor. The boildme had a aaatu- 
tor roof covered with asphalt hud «« Mtiaf 
supported bv wood lioatd* The eTteciw wah 
were of brick for the first 4 feet above ^P— ° 
ami the rem.in.ler M of ghw and (wrnfaled- 
melal sltectmg. The f.r.1 fW M ussdfor 
| lra vv maclune sJ«.p *»d 
„,,,!,.„„. .„.„ ni | ,l.mr was ^ ** hand to**** 
and storage of partly aasembW mnjch-- 

, T i M . , vpl.-i.i" "I »""■"* '" "''.r^ 

HI- cohlBI... ' - <-\- mUr ,t„ 

i -nns lirnildil »l««" ' 1 '"" I> ~ "' 

collapse, llus limup" ■ „,.|. lw . „, mm. 

anil S...-.O.I floor; ^.^ftguU. 



14T 



I ■ 

„r.r,.l l.v burn,,* ««l »""'>' Wl from 

larks' distributed almu Ural " '" 

umrhed hv fur Thr nor «( lhe tin. ««* I**- 

.Mv iiiiiwitiiT. although lb* eolh** * ™ """ r 
p*noMd Utoeoag* «...,»«in'» ol 0* ewunte 

to |.,,„. appham^ whirl, rould have started ihr 

firr TV srnerallv uwiuwitilinh * ""' 

hu>Hlii>g'< r«i-ira. lK.,. and roiileol-« was »'•> ">"- 
dunv* ic. primary firr. and .Wtagration (nim ex- 
posure was mil powiblr 

K TV II wnfiirrnl-c-.in.Trlr buildings in tin- 
group ran br divided Mb two type* 1 1 ) multi- 
.:„n offirr buiklinp* •■( l-ram-aml-girder design 
(Building 191: and I2> ibr »ingte-»tury, airh-rouf 
design I Budding 2!> • 

II) Building 14. Figure 14. bratni 3.500 feet 
fntm *".Z was a tlnw-alorr nflirr budding «' ron- 
«n,rlion similar to Ihal u*r-i m Ibr 1'liilrd States 
Thr slnirtural ilamagr suffered was all due to 
Mass, ami naniatrd <t( ihr fnil.tr. «f a I fadl 
parapet sail ami tlir rrarking «f ibrrr roof beams 
(Pbntoa IIS. IISV 

2 Tin lirst t-umpir of a sjngir-slory . arrhrd- 
raof. mnforred-runrrrle structure was Buikiing 
39. located 4.600 frrl from GZ. This was a 
muttiarrh building:, thrrr Iray* wiilr. Mam* 
type-. i>f failures werr observed a* mtirr llian half 



o( building rolhipaecl front ||„, 
rniif. fulling inriidi' Mi'- building, ntin,,,) \ 
rolunitis niul wnlln I.i frill in ii|ipi,„ u , J' 1 ""Ik- 
I,, 1 1,,- n. tK.ii. minimis mid null), „,.,„ j* 1 ' 1 ' 1 !!*, 
nM , I r<>otings mill riiiiniliiluiiiK » ni , ||h n 

jg possible thai >oi if the ..tln-r fad^n^r) li 

n»ll. column, and girder crack* »•,.,,. JJgn 

111,- full nf alt l — ln-iiv y mil.-.-. ,if , ipiii.,,.,,," 1 "'' 1 ' 
144, 145, 14-S. 148, 161, l">2, l.-.:j). ' 

/. Oni> innliuiri. of rnllirr unusual r „j n . 
ctmrrctp ronstnirlion mii« found in lnii|,|' """^ 
The nails nf tbin strtii-hirr wrn- rniif,,,,.,"* ^ 
(iuiiiIkio. mill rnlln|w<l Ini-aum' „( 1,]^ *|, 
wi>oil roof was roiisuiu.tl by fir,- 

m. Tun (txampba of murd atwLa^av 
,-oustnjrtion wrrt 1 found in I lie group. ftu** ,> 
l, nl ,-\ampli nf tbi- ,-iilu|xi-.||,- ty|n- o| , trt ^ 
«o> Building 27 'Yif. 22), loralrd 4Jm 
frt.m C.Z. Tlii~ was a fivr->torv offi.-r |„,j 
with heavy ronrrrtr wall* and bravj »tr,.| ri j t 
cinlers. and brains. Tbr only part uf lljr 
turr not rhtssifii-d us h.-avy ron«tnirtMai aa,^ 
riN>f. whirb was of thin ,-oni-rrlr Mipport^j |> 
unusually liglit slorl «rus»<«i Thr ,l,,«,, tt ^ 
fadurr of this roof ias thr only strurtural , 
in thr building I Photos 142. 143). 

n Firr- prvtn-ttott for ihr group waa prarU 
by Ihr puhlir water supply and yanl mam« a 
hydrants. In addition, there wrrr sri-r-ralia 
mobilr. ruotor-drivrn pumps, a frw <maU ala 
Utnks. and lian.l-op.*ratr.l ]unnp^ and firr nt 
guislirrs. all oprralnl by a privalr firr Impair. 

Tbr following is n summary of Rrr damap » 
buihlimrs and rnntents: 
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DAMACiK ANALYSIS 



lluiielisioll* Oil ■ r| " , , 

Totn! arm iU»*' «|iiarc I" I 
Sumlierot Moor* -' 
Eave boitfln -'' 
Mi an ri» nil"" 1,1 



qmup 26. 

Huil. lint- Nil 1 
(h ciipit tn-y : I miry. 



Building type: Stew frame tl)). 

Fire rJaasuutfttHHi: (' ',. S 
i ...... i r..,.i 



Ground '■•■ti'- 1,500 [Ml 
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Wmdevi: Steal aa a h . 
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Mood rohimns Ininml 
columns faded bt 
-"itti Phulo. vi„^» 



Remark*' Fururr 14: Photo* S8, 89. and 90. 



DAMAGE ANALYSIS 



Dimensions 212 by SI) feet, 
ti round Soar arm: 16,000 square feel. 
Total ana: 15.000 square fret 
Number of noon: I. 

Eav^ iifijdit ar fi-rt 

Mean rlcvatlon: 10 fret. 



Group 28. 

Building No. 2. 

Occupancy: Foundry. 

Building type; Steel frame (B2). 

Fire classification: N. 

Ground zero: 1.500 feet. 
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30 



a 

imp 

loo 


do 

do ,„ 












Kimark.v Figure 14; |>|,„|„< M 



HAMAGK ANALVS1S 



i, v 'l' 1 fl>,>1 ' 
k ,iu>: ■" H..-1*"' 

?ii*" 



Group 20 
Sfflatng Kb, s 

' 'C'lipalirv H t 

fSS^P^h^ 

f«ouinl*ern 1 ,:„ K)f ; 



, .n.-ii'"'""" 



1 1, 



„ Joor Conrn le on earth 5-6 
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»"< >^umn. La„ Z^. 
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I'lir.K, 



DAMAGE ANALYSIS 

IKmrtW.m- I'-l"!' "- 1 'eel 



GrHBd Boor tn«: '42.240 square feet. 
Taial area: 42.240 *iuare feet. 
NanibrT of floors: 1. 
£itr brtgbl: 24 feet. 
M ti. rlr ration: 10 feel. 



Group 28. 
Buildiru; So 4 
Oerupancy. Heat tnatmral and large latin. 
Builduu; typr: Steel framr B." 
Fire ruL«*i£r»ia>n X 
Ground irro 1.300 feet 
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"wws: Ste«.)_ 

r °lumiif: Steel. 
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to 95. _ j 
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w"„ti !!i!'" SH " , ™Uopse<l dcminvaril HH) percent nl 
" — *l IBS 




north end; v»ne»«l 



DimteMon*: l'*J|> ,?jnn |«uik 

•in.- ''""twH. * ; 

T..tal »»•» I''-"". 1 
XumhiT «< »«»"», ', 

Mean U 



f.'i>( 



(iroup 2U 
Itiulilmi: No. •>■ 

OooopMbj Nol known 

Buil'Uiit! type: Sled iin.l w „„ ( | (A „ 
Kin- I'liiswifwaliiiii; (' 

(irnuiul 7.rn>: 1,00(1 fn-t 




Rout Corrugated u«o - - - 
Tr-iw. "itrrf «nd »ood 

.-' "™(|^, r ({"nforrvd concrete 
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("proofed. 



rolUp»rd toaard south. Figure !5; Photo 97. 



DAMAGE ANALYSIS 



_ 150 br 63 feet- 
Gnrnnd li».r»rr« ]n nut) Mjiiare feet. 
Tnul area 10.000 aquarr fret- 
Number »( floats: I. 
Earebearnt 45 feet. 
Mean ejeration: 10 fr»t 



Group SS. 
Building No. G. 
Oceupaiicv: Not known. 
Building type: Steel frame (B2) 
Fire classification: N. 
Ground zero: 1,700 fret. 
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100 

o 


Blast 




Tnwii: Steel ... 


100 
10P 



do 




Column: StrrI 
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ANALYSIS 

Group 211 
BuMng No. 7 

( '««n.l»ro.. I .Train,,. 
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Blast and deb™. 



H,mark». Building rollapscd in a southwesterly direction Fa>a» is. Phala* W aad 



ML 



174 l,v m feet. 



CraBal floor area: 1 1 .484 square feet, 
tattlana: I1.4S4 snuarr feet. 
Vanher of floors: 1 
EitrliMghl: 30 fret. 
Uru Ovation: 10 feet. 



DAMAGE ANALYSIS 

Groo: 



Gn.up 28. 
BaaVfiaf No. 8 
tlrrupanrv Foundrr 
Buildmptrpr Steel fn 
Firp <-uft>u)ratioo \ 
Ground ten 2.000 fen 
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Pier* tilted. 
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DAMAGE ANALYSE 



Onmnd floor la r»J* £K 

Total are. I ••.312 'it'""* ' 
Xumbrr ofiloor- I 
Have lv.-ij;iit "I 

M«n •Imtm I" 



(..•olrwlmo 



Group 2u. 
Building No J 
Oiriipiimy (•ounilry. 
Building lv[»v Siwl fnuiii. (B 2 ), 
Fire eliissinVation; N. 
Ground zero 2, Mill f»-fl 




Roof: fumigated iron 
Trtiva- Sl«-I 
("nliimn- BMP 

KirM floor flwiilti ■» « uirhrt on 

rUftli . . 

FouniUtwn ronrrHe pirr» . I»J 
2 hr C feel 



Window*: Steciaaah. ---- 

Commit Cnnr* and mar-nine look. 
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__..do... 
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foliiinns li.„ linr 

I'ltnlos UNI, [ffj K "•"U 



hVmark. Figure 14; PbouH MO uui 102. 

DAMAGE ANALYSIS 



thmrn-xn- [13 by 41 frrt 
GpuiHiI floor irra 4.o4l.l *iuaj 
Tot*] are*- 4.640 square feet 
Number of Boon: I. 
Eaee height 2<i feel 6 inrhe* 
Mean rifi'.liorj 10 feel. 



tttt. 



Group 26. 
Building No. 1 n.\. 
Orrupanry: Xoi known. 
Building type: Steel frame (D). 
Fire classification: X. 
Ground zero: 2,800 feel . 
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Roof: ( orniraiwl imti 
Trwae, .Si„.| 
f'olumiu: Steel 
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W1110W ,„,.] , n . h 
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DAMAGE ANALYSIS 
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Brokrn at Ionian*. 



hVroark*: Kigun- 17. 



DAMAGE ANALYSIS 



nwaiion*: 270 by B5 feet. 

Crrouwl floor «rv» 17. 550 square feet 

Toul arr«: 17.550 squarr feet. 

N'utllbrr of 1, 

Earrbriglit: 47 feel. 

Mi-ati elevation: 10 feel. 



(■TIIUp 2*» 

Buililint: Xo II A. 
Orrupanrr: Fonfe— Shop 
Building type: Steel Irame (Bll. 
Fire ruMufiratiofi X 
Ground irro 3.200 (ert 



(*o4L*1nielion 



ji'iil C'omigaled iron 
Ifturs: Steel. 
''"Junin. Ste,.l 



floor: 5-a 



inrlu>> omcrete oti 
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All tru»e> but our dwoned 
(*oltitnn> latleil t«> *o«ib. 
Pbolo* HIS. I" 9 and l' n 



nij»-t 
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' U 



: Fignr-e 17; Pliolos 108, 109, and 110. 



DAMAGE ANALYSIS 



Din,..,.,,..,.. I*''^-/^^"' 

N umber of il'""* ' 
Meat, elation HI 



feel. 



Group ,,„ 
Building No. U B. 
Oeupancv: Miirugc— CuHtnipt. 
BuiUinit typo: Swl fr,u,„. (B2). 
Kin' i-lnssilii'iilmii: N. 
Ground zoro: 3.300 fool . 



Roof: Corrugated iron 
Trawrv Steel— 



Column*: StwL— •- -rrrr~T" 
Kint floor 5-* mrnw rota-retr 

MTth. 

FnumUtton Cowrrtr P***: 

Eyterinr walk Corrugit*d m>n - 
Control*: 1 ( 
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U.TNj.t,,,,, „, , u 



Trt.sscs |c an h 

mntelv S ( er i , PP^fc 



Remark* Figure IT: Photo 



: lOObyMfeeL 

Ground floor im: 19.300 squirt feet. 
Total irn 19 .500 tquanr fed. 
Nuuibrr of floor*: 1. 
Earr height: 47 feet. 
Mean rlrviUOO. 10 feel. 



DAMAGE ANALYSIS 



Group 26. 
Building No. I IC. 
Occupancy: Foundry. 
Building type: Steel frame (Bl). 
Fire classification: N . 
Ground zero: 3,400 fret. 





DumjE 




Contraction 


iirnt- 
tunl 
'per- 
cent; 


Super- 
ficial 
(per- 
cent) 




Description .fanwn 


Roof: Corrugated iron 





100 


Blast 

do 




Truw. (Had. 


Km 



Distorted 

Columns Iran plit* or »■» 

3 feel lo south. 


Column*: St«L,.... 








Kir-l I1...T r, .. „„ h,.. rtmrrrti- i„i 

earth. 

Foundation: fVuierrte piers 

















^T»r Hulk l'ami|ni„| i„ m 
n.noom: Steel 





100 


Blast. . 




°!*!t« '."OO-kiiovolt-imperr 
UBiufomiiT ami «»,irh gnti 



100 


100 



do 

do._ 


Blast wall liloivn ngai"* 1 * 
equipment. 



108 



DAMAGE ANALYSIS 



„, I-" ''^'Loo'^narc foot. 



i ..n-tmc""" 



fjrmtp 20. 

''"udiiur N D . 12A 

Urn " ni H,3f»f wt 
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Damaged br brxi ,,l 



Remarks: Figure 17 



i,-, .,. ;;j l.j J 4 fi.-t. 

(mnim! floor area*: 70S square feet. 
Total im: 70S square foot . 
Nmnlrt of floors: 1. 
£»ie bright : IS fret. 
Mrw rlrration: 10 feet. 



DAMAGE ANAI/i -I- 



Group 26. 
Budding So 12B. 

OfcTipaDcr Transformer borne and *«hrh i 
Building type: Concrete ErUBtar (D). 
Fire Haafification R 

Ground rem: 3JO0 feel 
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DAMACiF. ANALYSIS 



il hv ■>* H *'' 



fnnl . 



1 i|i Hi 

HiiUilum No. 14 

B"'1<Iiiik ivp, K ( . _ 
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•win «mll 1 
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K.m.rt- Kurun- 14: Itiolns ll*.r.d IIS. 



,WMAGK ANALYSIS 



r<rr ; :;.V''.;''^»'" :: i 

(inmlii floor »"* r„.t 

N„lllb.T of HUMP. I 

M»n .l. v.lwn l» !«•! 



Gnup 20- . 

Building No. 18, 

(K-i'iipniK-.r: Am ihiu; ami , 

Hiiildiup type: - s I friiiiu- m 

f ur iliissitinition: N. 
Ground zero: 3,700 Met. 
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(\>|timn». Stfn ■ - 

Kir,, AW foiKtrt' . 
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tort ion. 



l»uUdii 



R,m«to: H.tr erwr prder «dL»p*«l ; open crane tress O. K. Fipin. 18 ; Photo 120. 
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DAMAGE ANALYSIS 



... i, v r>o took 

, ■ „ ■ | , 1 (HiO*.|U.irefeet.. 
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S^nd iWr«re«: 4.IKNI square feet. 

Toul ore*: *iu«re feet. 

S'nmbrr of Hoots: 2. 

Eitr bright: 30 frel. 

UnnejeritKHi: 10 feel. 



DAMAGE ANALYSIS 



Buddine No 17 

(Vrujunry Fuel hopper* (or former* 
inp 15. 

BniMmg type: Spmal industrial (S). 
Fire rUssifintMiti' \. 
Ground wro 3.SW0 ttn 
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ll "'"" k,: F 'K»n* 18 and 19; Photo 123. 
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|)AM A(.E ANALYSIS 



Vnn.l.cr «f He" 1 * ' 
Mean ele» alum. 



1 -„ti>ipirtli«» 
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Column* Sl«4 

Kt>> I!—' K. 
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(.roup 26. 
Building Nr>. 19- 
Oeeupeney: Heavy Kt.rgitipt. 
Building type: Stit-1 frump (Bl). 
Kile classification: X. 
Grouul zero: .1,900 feel. 
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getnarks: Earthquake-resistant construction. Figure 20; Pbolo 129 

DAMAGE ANALYSIS 
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fimunu floor area: 1,000 square feet. 
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H<-tnarks: Builduig practically undamaged. Fuiure 20. 



174 175 



[),1,„..HI.HH '",■"-,!,',' '„„».•■ <'■>'> 

Ground ii""- » r ■■ ' 

T I «... 10,500 -I"'"' '"' 

Number of flwm 

Kave 8 ht 4. 

Mean fli vniii.ii I' 



Group 
Building >«'■—■ 

0, pmn-,v Real ii-i'.iiiiH-i 

Building typo: Stedfa 

Fire i-ln*HilinilliHi: \ 
('.round xitci: :(.!»0I) fee! 



1 plnni 



"'•""ll.llui, „, 




Knif corrugated i" 1 "- ■ 

Tru*e» Steel 
Column* Steel 
FirM Jmr Fnrth 
K..un.Ul«wi Reinfnreed em rn-.e 
fotenw wall* f'omtgaied "° n 
Wn»b*a». Wood ^-h 
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DAMAGE ANALYSIS 



! 4« bv 154 feet 

(".round Boor m: SS.SOO square fret 
Total area ssjwn *u,uarr feel. 

Number of floor*: 1 
Fare N- Igfal 47 feel. 

Mwi elevation- 10 feet. 



Group 28. 
Building No. 23. 
Oeeupanrv: Heavy marhine shop, ship part» M 

munitions. 
Building type: Steel frame (Bl). 
Fire cla-ssificalton: N. 
Ground zero: 4,100 feel. 
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Remark*: Figure 20. 



DBaraWKis: 400 by 45 feet. 

&mi floor area: 1,800 square feet. 

Toul area I ,S00 square feet. 

Number of floors: 1 . 

Eatrbeigbl: 24 feet. 

Mean elevation: 10 feet. 
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Group 26. 

Building No. 2.U 

OcrupanrT Shop 

Budding type* Steel truar (B2) 

Firr rlas-ineatkai: N. 

Ground lem: 4.300. 
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DAMAGE ANALYSIS 

Group 20. 
Building! Xo. 2*5 



Occupancy: Machine shop; torpedo aaRfnUt 
Building type: Multistory iK2 
Fire classification: M : roof C, remainder X. 
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tin Earthquake-resistajit construction figure 22; Photo* 142 and 1*3 
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Bjnmrks: Figures 23. 24: Pbotoa 144, 145. 148, 149. 151. 152, and in 



damage analysis 



H,mi 500 bv 50 feet. 

Gnand Boor »re»: '25,000 square feet. 

Toiil >rrt 25.0110 stjiuin- feet. 

Neml« of Boors: 1. 

bn bright: 23 fert. 

Mm deration: 10 feet. 
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DAMAGE ANALYSIS 

Crimp Mj 
Building N°- »*! . 
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55 by .15 frrt. 
< rmund Boor in 1.900 «|uarr frrt. 
Total mrra 1 .900 <qiurr fret 
Number of Soon: 1. 
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Group 2fi. 
Building Xo. 32. 
Qeeupanrv: Boiler house. 
Building type: SUfl frame (D). 
Firr riassifiratioii: N. 
Ground zero: 4.700 fort. 



1 <nttFWtMtl 


Dmvi 


J*"rhpl><iii id .tiiuafr 


S(mr- 
luml 

(,«- 
oral) 


Super- 
ficial 

(prr- 
crnn 


Caute 


Koof Comuntni iron 
Tni . >t.-rl 



85 
60 




00 

(1 
(1 


100 



5 




ino 
id 


Blast 


Photo 150. 

North and south «*U» 
sn.it livrar.1 hv l>M 1,, 
and Weal WW*** 
150. 


(olumns: Strel 


do 

do 

Debris _ 


r>r»t flour: Rrinforrtd roncreie on 

•"•Jin 

Foundation Rnnfomil ..onrrrle 
fcitenor «.||. Strrl-fnunr, ft-i,,,.!. 
ronrrrtr paurU, vrry Iig|„ 

Windon: Strel , a ,|, 

'omrni. Boilrr, „„! ,rr,«,,r lra 




Blast 


do 

Blast ami debris- 


k " Ki «"'n'23;H,o,„ 15(i ; 









1S2 



DAMAGE ANALYSIS 



•IK tlV ■»'< fecl , , 

kin* MM W|»are fi l l 



' 



-loti'" 1 



C„„.irorlUi" 



liiiiup 'ji, 

Building No :n 

-p-V-'n;;:, 

'""" r - 

Ground /rm t~ m tw| 



y Cott^^^ ■ mdw00 * 1 

tr* B:S |'v by 23-iiirh reii.f.n i 

■"""^ floor SUrf 

%ZC ' Vu.Mr.-l concrete 
ru " ,. R.-infi>r- ril • om r. tr 
r-' U ': I, 'u,, nli. ■■uifur,,,! 

£l.en"f 

r^jj«- > 1 s -" >1 ' , 

.oiri.t- Tn.n-fonii.TS. switches 



S.ror- 
tuial 

IPCT- 
Will 


Super. 
Brial 

(pw- 
crnl ■ 


0m 





9(1 


Blast 


100 





da „~ 











40 


Shock . 





6 




25 





Blast. 





100 


do 





D 











llK'ln IfiQ. 

MMI iimn but tx.l Hama^rd 
Photo ISO 



Rrtnark.: Kipirr 28; Photo l«0 



IS! 



DAMAGE ANALYSIS 



l 11., J.IM •• M nfl 

Number i>( Him'Pi - 
\[ rt n elevalio '<•"■ 



, ..u.IllKU"" 



(Irnup 2«. 
Building No». '»>» 
(Vciipanc.v: OfTices. 

Builili")! VP™ '"'lltiBtcin 

concrete. 
y\xv classificutiiin: U. 
flrotind wio: 4.S0O feet. 



ill, 



'''■nil 



Roof Kr.nforerd concrete 

r ,j„_„ Rrmfnrcfd concrete 

B»rtO«l Open space under !l.x>r 

Foundation' Reinforced concrete 
EaTcner-alb Reinforced «>»erctr 
|„lU.r «aU. Wood ,nun '-- 
Wlndowi: Sted saab 

Fini'll Wnoil Ull! pl«-lrr 



pftrtic- 


Slip"- 
liruil 


meal 

iprr- 


lp rr- 


teall 


renl) 






11 


s 











n 




















o 





1 


60 





100 





30 



Caaaa 



Blast . 



Blast.. 



do 

30 I do— 



ftwrtyllMi of 



Remark* Building* in good 



condition. Figure 21 ; Photo 161. 



mi 



damage analysis 



:ni>»'»- 



V arr" : 1 ' 

^ -" ....;Mirurs comP 1 ' 



Icti'ly destroyed by blast 
DAMAGE 

[^uiiul ll J 7 s,4IVS Miuui* feel 



fuiBtnlciUm 



Group 2fj. 

ni.ii. in,, T" w ," 

'" |,| «---.li.»i 1 ,.„ i- 

( ""»>"l 1.H.M, 



" 4U. 




Group 21, 
Building N<> 4 



Otwiwuinr: Brick kiln. 
tiu.li/in,, fv ' . J 1 '!'''; «;»«l*o,k .1^ 

S£ SSS^Sf ,nun ' ,A ^- 

Ground i,rn : 4J00 {pM 




Corrugated iron 

tr*»* SM«v 

ftj.ni.ti m.h-1 ... 
rjp.1 four Cuncreic «"' eartn. 
faadation lipinforwdi-oncrcK-piers. 

Ertrtw.all*: Corrugated iron 

Iniicia*- Stwl sash - 

ftetent*' Transformer station and 
wiicaboard. 



Btraav 
tund 
i per- 
cent! 


Snprr- 

-V 

(per- 
cent! 







100 


Blast 


a 


a 























o 







100 







100 


do. 











H> marks: Figure 22; Photos 104 and 105. 

Ik Mitsubishi Steel and Arms Casting Plant- — 
(ironp 31 

« This group of buildings was situated on the 
antiro side of the I'raktuui River at a distance 
"'•pprraimatelv 4.500 feet south of GZ. It con- 
of huililin^s ami ii eual stonge yud 
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group is shown in Photos Hili tkroiurb 174. Fei 
25, 2'-. and '27. and on (hi> tlaiuagi- analyst 
following Ibr figures. 



I si; 




„ama(;k analysis 



Total "nit II ' 

\ umber of ll<»'p, '• 



Group 31- , 
Building No I 

OocuMncy: Smith shop [Stwl r,„, 
Buildinc tJP« : (AS J). 

Fire cJnsfiiiiculion: J*. 
(Jrnunil Uro: 4.200 foot. 



(■jive I 

Mran elevation 



in tttl 



IV. -~ - Steel 

Column. Steel. I*"^ « * ,S 
' » maximum 



FuM floor C»MW»«MgS 
Foumlata* Concrete W* 

Wmdn«» Metal** -' 

Content* PortaUr bobu. oren*. 
J>op licnrbo. fir 



iur*J 

SsS 

trnli 


Sll|WT- 

r-i V 
ll»r- 
rvnl i 





urn 


ion 





100 








D 


III 





II 


100 





100 


(1 


5 



Cause 



Blast 

.do- 

.do.- - 



Blast 



.do 

-do 



Weather 



Hlo« ii nil, 

Crippl«l «n.l ,„,„„, j. 

All canted, nl«„„ ,„ 

distorted. P| lnl4fc 

•'proofed |,v iivcnuraia. 

| nun- ™ ' 

Blown off. 
Glass ool, sash .,„| 

torlcd. 



It mi it Pbo<« 168. 169, and 173: Fipurr 26. 



DAMAGE ANALYSIS 



Oimrtuinm: 41 by 9 feel. 
Ground floor area 369 square feet 
ToUl ar>-» 369 iqtiarr feet. 
Number o( floor*: U 
Eare h«s)it I'nkucnrn. 
Mm deration: 10 feet. 



Group 31. 
Building N'o. 2. 
Occupancy: I'uluiown 
Building type: Wood frame (I)). 
Fire classification: C. 
Ground zero: 4,200 bet. 





ffauuaai 




('(MMtrurlion 


Stnie- 
lural 
I" r- 

cenl) 


Super- 
ficial 
(jjer- 
eecl) 


Cause 


DaMfpOoi at 


Knof W«mwI 





100 


Blast 


Demolished 
Ho 
Do. 


Truwe* Wood 


III, 

HID 




( Vlllllllll. \\'(H,.| 


II 


do 

do 


Finn floor Earth 







11 

100 
100 




K'hiimUiumi Concrete 


li 






Ejtcrkir *nll« Wood 
Window. \V™„I 
t™«te rnltTicin ri 


ii 
ii 



Blast 

do. 


1 la Handd 

Do, 














ism 



DAMAGE ANALYSIS 



.. |, v 23 fei'l- , 
u<*" r ' 



Tr«^V Wood 
$X>« Conrrrtrone^U— 

Wood"*!' 



Mtfteg No. a 

1 i.jwi.., 



Hi 




100 
100 







100 


Blast. 





do... 


u 


do _;; 












100 


Blaat 


100 


do 



IV 

Do 



DAMAGE ANALYSIS 



■waiMs: 57 by 28 fret. 
KJTSoor area: 1.59B «!'»>"' *«•«■ 
T«l or* ljUt iqot* ***•- 

cu* floors: 1. 
InrWicbl: Not known, 
line ifculam 10 fwt. 



Group 31. 

Buildup No. 4 

Occupancy: St ui og r . 

Building lypr Wood Inuw (Dl. 

Fur rlasdiraiiaa: C 

Ground u-ro t20O trrl 



Cun*trurtiotj 


Daman 


Doa4aaM»WJa—ae 


Struc- 
tural 
(per- 
cent i 


Super- 
ficial 
(per- 
cent) 


('• 1- 


Itw-f Comjpatrtl asbestos; wood 
purlins. 

Wood 

f^umtis W.hk! 

•wlloof ('oii<.ret.-oii earth 
gnwHuU! Concrete-— 



100 

loo 







100 





100 
100 


BUa 

do 

do 

do 

Blast. .- 

do 


IVm»l»brd. 

Do. 
Do. 

DrniiilfOio! 
Do 



DAMAGE ANALYSIS 
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PAMACK ANALYSIS 



... |„ is feel over»« 
Dmiia-i'iii- I- ".' ■ Mlin , feel 

Tumi »•■'» ; - 1 



Tru.***: Sleet 

Column*- 

KuM floor: fcarlh--- . 

Foon.lai.on ( onrrrl* 

Eumor ml* CwTOgalcdmcial.- 

C.I T Hopper*, nuwr or H*"" 
urr. filter*, etc 



Qn>up31> 
Building N». «•• 

Oe.uimnry: t onl pulyerixmg unit 
Building type: Stool trann- (H) 
ffo dassincatioa: N. 
Ground zero: 4,300 feel 



r*irwe- 
mrml 
(per- 
orni' 


Super- 

<T 

Will) 




U 




a 


100 


















100 


Blast - - 















Stripped. 



Mostly Stripped' 
out of ti_ 
i"g. I^mo ft," 



pressed out of «hip 

fruir.m 



Hemarfcs: Photo 174. 



DAMAGE ANALYSIS 



|Wo-joo* 13 be 16 feet. 
Ground floor am .16S square feet 
Tolal arra J6S square feel. 
Number of floors I 
Eai r It fort. 

Mru deration 10 fort 



Group 31. 
Buildine No. 7. 
Oerupanev: Furnace. 
Budding type: Steel frame (D). 
Fire classification: N. 
Ground «ro: 4,300 feot. 



Strur- 
unl 
Ipcr- 

CRll) 



fsuprr- 
firou 

(ptT- 
C*Ot) 



Description ol <i 



Roof ComiBatedrnrtal;*toel purliitt. 

Tnwn. Steel 

(Ubm Stem. 



Firq floor Earth . 
Ko.ih.Utk.ri. Concrete ami bUi . 
hjlrnor »nHV rammleil meUl 
< "litr-nt, K.iri.m r uf m,ih„ I,,,,) 






loo 











100 














(1 


loo 


11 






Blusi 



Stripped, 

Gutted 3 inches !>«' *" 
formed »s iiiuif. 



Shipped' 



IDS 



DAMAGE ANALYSIS 



IH feel 



pii^'i'ii."" ',"17" 

B|»"" 



..[.Hire feet, 
feet. 

MlllllHI 



Oma, t\ 
Buadtag Nb. x 

f>-l i.. ,,.,, V " »J 

l.m.m.l ,,„, , ,,,,, [ih 



Danuuir 



Onalruction 



,edmclal;sIoel purlins. 



P*** r ? 'ron.r. te •>">' •'» r,l, - 

r-tmis: Br*ti»8 «»" rolling «l uJ P" 
PJJJjTj traTrling cranes. 



Struc- 
tural 

(per- 
not) 


Super- 
ficial 
(per- 
cent) 





100 


Ml 
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100 





100 





5 



lllu-l 



-do.... 
-do. ... 



«la-< 

do... 

Weather. 



Stripped. 

lap dmdi hem. 



Stripped. 

All cum mi 1 : 30 percent of taak 
deuirmed 



gemarks: HIiolo* 170 and 171. 



DAMAGE ANALYSIS 



[taeiwon- 77 t.y 2<H feci ..ver all 
ft H ' ftoor area: 14,075 square feet. 
Total lira: 14.075 square feet. 
\unher of Soon: 1 - 
Eat* hnehl: 2$ feel. 
Meat, rlrvalion: 10 feet. 



Group 31. 
Building No. 9. 
Occupanrr: Rolling miO. 
Building «JP*: SteW fram 
Fire classification. \ 
Ground iwo: 4,500 feel. 



Construction 


Datnaae 


BaaatafaaaMlaaaa 


StTUC- 

luial 

four- 
cent) 


Super- 
ficial 

(per- 
cent) 


Cauir 


*"'£ , "T t, S«t<-d tncUl; steel purlins. 

'"I'JIlllft Si,.,.] 
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100 




100 
100 



Blast - 

do -- 


Stripped 
CnppW and 

Stripped 
tila» out. 


CJfe Conerete on eurtl. 

<z^. l ; um r Wii ,,uiul -•• 

'•■•"H.t. , USl ' - 

rt.i,e, ,oUll « miU ; ovens; 2 


Blart-.. 

do — 
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, ,-,i,.lriir'ii>n 



"7.1 .onJi purhn. Rr— *« 
r,mf.>rr.il . ... 

maituli-r mmr 
(-..lunin- b>mfi>n"l imi.Tvl- 
s^nml floor R,inlorr«J row"" 

,,„ r«.t h.lf only 
Firs BW. Krmfon*d roiwn-f on 

FiHimUiwn KrinIorr.il ronrrrtr 
Kitrwf «*H* Krinforrrd ranm**. 
Inirrior «U»: Kruiforml "wrrrlr . 
Window* Mrl»l •»-« 
Control*: flrrtnml rquipmrti. 



DAMAGE ANALYSIS 



lund 

|»T- 



1011 



Group W> 
Blinding No. 
OcoUPBOcy: !">lll»[iiluill 

0iiihl.ni; typo Reinfor I n,,,,.,,,, . 

Kin 1 ila-fitiriilmn; I'nri of i (B1 | r u* 

finninil e?rn •M | >" fwt. ' 



nrW 

ewv> 






100 





Itu-l 



CollnpHnl. 



GUu» out ; auh ilrfwn^ 
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DA1UQE ANALVSW 



gran :ti 
lluikliriK \.. ii 

SSEg^J 8 1 «m 

I'lililllic U|,.- Si.. I i 

i .,,.„ >!' 

,m """ 1 l.l«HI(„., 




L^cwn*.*"" , '" r 



gST.-Mn-I«* - 

C »l«f Overt**, mart 



R,m»ri.»: 11> 0, » 172 - 



*hclil iMomuiinn, 

I rr:.- .1 m|, imjl f mlW 
llirul) 

BUst >ir|.,pru 

<lrfonnrd_ 



IK 



UAMAHB ANALYSIS 



A-TU^iT t-y^,,, |oU J. 

M- ' import.- ^.cture* 

« ;.-■■< "'^Jn r 

" n i-'-'^ 1 * |,|m """ 

, hn«...a- condenser ■ «t,ml a 

synchronous mwli-w" ... itnlr ,ur«l dam- 
1IU! .hi.b sustained .«LM.Irt»Wr struct ur 

mitbou A, it was partudly proterted by ' ^ 
^(ZTwaJfav The bUst forced the roof down 

SmTXJSl-. m* m u>ward P*-" 176 

.oad roof, *a» used a* a "" rlxHts ' 
pn^h^lemolisbed by the bh»t. Part of the 
MOtb aul ra*t -all* remained standing although 
seriously cracked (Photo ISO!. 

W. Damage Ui ihrw buildings is shown on 
Photos 173 to ISO, on Figure 2S, and on die 
r analrws sheet* whk-h follow . 



i: Mitsubishi Wood»orking Plant Group 35 

a. Tin* group of building* was used for die 
manufacture and storage of lumber. Hie plant 
was situated on the weal em luiik of tin- I'rakumi 
Hirer at a ditlanre of approximately 5,700 feet 
south of CiZ. There were approximately 14 
building? in the group, mrlu.lin;: 2 -le, l-frnme 
structures r Budding* 1 and 2). one reinforced- 
roncrrte structure (Building 31, and approvijiiatcly 
II »w»l-fmme budding*, unci sheds. Tile wood- 
framr buildings were used for borage of lumber, 
an.l f„r offices, ranleerw, and the like. As these 
»— btiikhng. mrr,- completely tlestroyiHi liv 
blast »„,| the dehrb. remornl, the ,.» r , number 
"mill not U iletemnnril. 

»- The pnnnpul \„, Mtug (No. 1) covered , 
Plan are. rf »,224 fr« «,!»■» ,«J 



Ctrnup 3 1 ■ 

Building No*. 12. 13, 14, 18, 10 
Occupancy: MHHWllan eoua. 
[Jllililing tvpr: Wood fin in, d)-. 
Fire classification; C. 
Qrotmd zero: ifiOO feel iivcrim,. 
Illl) percent structurally dumiun>i| .m 

house niaehinery fur miwiiifnti,,.,,,,. Mi 
from logs. Tin- other sierl-frun.,. |„ lll(1 ''"S 
2) covered a plan area of fl.vi s.|i„ fl , % 
housed transformers and switeh gear' 
reinfoned-i-oncrrte building :)) ' HI I 

plan area of 2.500 square Tri-i „ M ,| Hlli '"("H, 
dry kiln. *i 

c. Fire was the prineipul ekime „| t |„ , 
in Budding I. In addition to th r ItimiJ^ 
in this building the floors were of heart 
I mil M-r girders, and ull the u.h„I w»« rni^-^j' 
fire. The intense heat eanv-| thr 
to soften and eoUapse as shown in Figure j| 
Photos IS!. 182, and It wag inipw-ij,* 

spparale the extent of damage e»uvj br u! 
and by fire, although it was •~.lnn«i.-,| tbl( , 
perrent of the atruxiural damage i 
attriliuteil to fire. 

a. Only superficial damap- wa< su-tam^ > 
Building 2. the other steel-frune buikfuif ai 
group. There was no combustible material a 
do fire in this building. 

r. The reinforced -concrete structure (Xa I 
was constructed with heavy lieam ami roof it 
and sustained no damage. 

/. The cause of fire at this plant could in I 
definitely determined. There was no cvidiaoM 
electrical fire. Dwellings across llie n«d « • 
west were damaged by blast only. Flad) ^ 
wcrr found on logs floating in the l°f ■ 
initn.iliutelv to the ttorlh. 

g. Fire protection at the plant < vav * i ' 
public water supply and hydrants, ataot » 
lunksandsiiiiill bond p.itnps mid fire eMm?"- ^ 
Water from the river and the log '»■" 

Hvnilubte. -rtpai* 

h. Further information regarding in' 1 

™.v he I 01 ' 1 " 
tmii unci duuing.' in tins group i"«> ^ (| 

Photos 181 through ISfi. on Kigun-s 2d 

on the; damage nimlysi- "" 

fi. I l.i «ing UiD figures. 
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.VT 1 ":""." 4-"'-" 

S..n.l»r "'"'"Tj, 

Kav licw»'i *- ,* f.-.i 
, l.-v»tt..M !■> '■•«•' 



(Iroup 33. 
Budding No. 1. , 
OccuiwnO" SwitrlmiR Hintioti 

HuiWini! <v|>.' Brick .mi.I , | (I)t 

Kin- 1 liwiflintlnii- N. 
Ground zero: MIX) feci 



panrb. 
Tnisw 



Wm*»> Wood «*h _. 
rhmoou* rondrnwr. 







Sir.il - 

tund 


firial 


ipff- 
rmtl 


(prt- 
rt-nt 






100 





100 


II 


100 


II 





II 





ft 


ioo 







100 




Blast 



do. 

10 Debris . 



IV *""" k »'«l,l« tto 



Thrust downward. 
Thrust iIuwiim Hnl 



IV.,, 



demolished l*k, ltl J 
178, and 179. ' 



Photo 1 78. 



boukc BBftfap 1»«<«1 2 •** nor,h * nJ S °" th '"' d ™' 01,7 bksl W *" 

Kieure 2S: (MM 173 io 179 

DAMAGE ANALYSIS 



Punnwom: SO br iO trrt 

(iround Pour Mca: -<\\iw feci 

Total area 2,500 square fret. 

Number o( boon: 1. 

Ea" bcipht 20 fret 

Mean rlrvatKin 15 feel 



Group 33. 
Building No. 2. 
Occupancy: Warehouse. 
Building type: Brick (D). 
Fire classification: C. 
Ground icro: 5.400 feel 
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Tnuiw: Wood.. 
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do 
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Column* Hnrk 







rii*t floor. ( onrrrlc 


(1 




Foundation: 12-llirli Wick 


urn 





Blast... 




Eitmnr nail.. 12-inrh hrirk 


ion 
ion 





do 

do 




Windows \\o. M | -.,-1, 












LWfa BoM* oiwptad, drinolwhed. photo iso 
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SECTION A -A 




■ESK f: 




SECTIOW B-fl 




• 1 

Buufe* ttp<ai uxysjw i at i poena* e» < 

HOT TO SCALE 



LIM VXITM AT HUM "T 
HBtt st*»<riv rMTOfTO #UT NOT C01LAPM D 

■BI TO KiU 




"BWT ELFlftTtOW 




. Km of 
ouws loan.a 



SIDE EIEWTION 



U.S. 5TRATE0C 

BUILDING I flMU ' " 

NMASaM W*" 

F10U« W , ■ 



3111 



1>AMA(IB ANUVSIS 



Building No i 

.'.,«:"(" ■ 

Ground »ro: 5,Mloie,i. 




Tr**<- 



Urtrysn* 1 -- 

! |[,.«vy rt*d 



^, ^..rr Wood flooring on wood 
Wood flooring on wood 

»*- b ? 14 " inch P iere - 

nidarcMl concrete. . 
&uolT « dU: Com)g»t.-d iron 

ration: OU» *el in slccl fraine 

Mob: Woodworking machinery: 
aecfaol wood. 



Stroe- ! 
tun] 1 
(pee- 


H*lpeT- 

fitujl 

iper- 





100 


100 





100 





100 




















100 





100 


100 






-do.. 



Fire. 



ted uw, dManri to ^ 

irtwWi. Hxno. i>i|' i« 

•od IK. ' " 

Column. diMonai br hou* 

•nd fin-. Fboio. j£| )M 

•nd IS6 
CooipWIj burned. 

IV 

No oUmajrr- found 



100 Blast and fire 

Hre " 



Km! frame 

CottLptclrlT dntroTtd. 

AU mutrnu ilrsin'.itd bj fir*. 



Rrnurks: Structure completelv collapsed by blast and fire. Fire 
«U frame. Figures 29 and 30; Photos 181 through 186. inclusive. 



raised 80 permit of ( 
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DAMAGE ANALYSIS 



|),NWMsl"N' I" I'.* f '*' 

Total an- MO 
\„.„|..rof fcW 1 

M,.«M.I.->»'H'» •"" 



leel 



ft roup SS. 
Building No. 2. 

iv.-upimcy: I riiiisfortiioi h, M1 , 

HniMint; lyp*: s 1 [runic, 

fjre efcurincati N 

Ground zero: 5,800 feet. 



Roofiiur hl»,i.,i t nm 




riiiiiuiuL-, 

Slighi cHsti.ritnn „( , 
•I north end nfl,,,;^ 



Rrinarl.- Fipirr29. 



Dinim-**. .VI bv SO feel over aD. 
C.muml Soor irn 2J00 square feel- 
Toul»j»: 2.500 square fwt. 
Number of Boors: 1 
Ease height. 12 feet. 
Mnn elevation: (i KM. 



DAMAGE ANALYSIS 



(■roup 35. 

Building No. 3. 

(Vrupanry: Dry kiln. 

Building type: Reinfoired conrrete. 

l-"iri> i lu^ificalion: H. 

Ground zero: 5.800 IWl 



Cut:»tiur1*in 



Roof Reinforced-tonm-tr «lab_. 
Fi r-i (Imir ( 'onrrrt r »n cart h . 
Foundation. Keinfnrml n n 'nunU l 
ExtennraalU S-inrh reinforced mn- 

crete. 

Interior sail, ti-inrh reinforced i on- 

m>ie. 



Slr.ir. 

I»er- 
eentl 



Su|«- 
Brtal 

(per- | 
w-al 



Cause 



Hrf run** «l 'l"""" 



Umiarkr Xn faip ,„ UliH „ ril ,„ lr| , 2D 
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. Turbine C omponent Work* N„. 
J. '"l {if " 1 ' ' a ]) U i|,liiipi nrid ii smoke slack, 

ft** |fra, f t »u< ji ,if (1Z - h "" s ''' 1 " i' 1 " 1 " '' ,| 

' ll '. ill |»l"-t ^H-"" 1 ""■I - The 

f&& fiXS tji .1 Ult«l l ,lu " " n '" "I'Pf'M- 

Sin**' fdO -i"" r '- f< "" ' 

• „.l .11 fin 



I^O||P»p til'' II'"' 1 !'' 

Hir*" the eroiip wus lo ' Ma * 1 

"^llniiim-"' "' ^1 ( r „„i minor damage in 
.' in- in* 

W** rteer-fr«ne boiWing* < No- « and h. 

f. T *'7'wi i"'" 1 ' 1 " "' [ ' la " " r ' " 

«e" 1 " on.-'""- niiU-tyne structures with 



niid 

lb* group 



.d u total IliKir iiri-tt 
mire feel . Several 
clajvafiralmn* were 
us lislitt In-low. 



bockJed Tb,. „, 



'iiinwl 

"' " (| l" im-l r 
•"it in a numla., „f ' |H,H,, » »•» bu n «l 

im of iw k.«v rw Sm! ; ''"'^ ■» 



TV* ,„ all l».vs. ««d tnaiifiilar 

^rbiC , ' nl ^^i, (,,„. upper chord continued 

"VmlC'' 1,1 f " rm n " «-^"""'" lnral »•■"!•■»! 
'^Ton «be north *ide. Tile lower ,«rt of 
^ Mil hud )?liu:ii^ ft""" 1 *- 'Ii- 

rt " .TMuastiil of wood ventibiting louvres 
J — wood, pmiumahh" for 



■SCUe* ****** 

rr^,,, pur,..^ BuiWinp 8 w« ■ heavy ma- 



^Xp'huikiing 16 « heat treatment shop 
nmient* of no 111 u,,rr of v< "^ r W ™ mbus - 



of .n.1 m mm U. S £ ^5* 

where., the Ur . 

I ..I lla- rot of ,be kMita, „jr^, ^ , «^ 
.lanume: ,. , , rtnppmp „f „„, „», 

rf. fWyonevrrrw^lbuj.i,,,,, , So ^ 
mg tal than ooedidf ot , p^, of loUj 
•re. of the poup •» of imfofeed-navret, n»- 
•trurtwn It. tailr dafflap in mrvr nrui fire 
shutter* over tUr apmsp «w h,™^ a br 
bbm. 

i. Of the 7 buudmp of kMd-bnrmc^.D me- 
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.trurturaUr damage. * 
huilditui-.*--^ '"I", "wunr. -f 
W I. J. 3. 5. «. r - pi.,, area, were 

H^utW a- wooden , fth e umber 

lT.n.l W.h« r .he* '» ..„,,, lnl . 

he, e»luiim» m «1" l0 " rwr „ ' bl,. ,o blast 
^ damage..-' (o 

and fin- u> Buddtap. I. «• ■• **' 

bi»-4 alone "> the "'her- . 

B«Jd«*. .. «• •»<« » * ^ 

J',,^,^ roof and — - ft r W 1 V 

efa* enu~ oecftaed ball »■ 

ce.bm.Uar. of firr and dan»gr 

ibc entire »tn,rtutr and it* content*. The Hie 

. M probably of .eroodary origin: three were 

numerous fuum »nd bnuim from which the 

fire rouhi have tutted. 

g) Budding ». botwng the steam po"er plant. 
*a> a higb ooe-*tory. umber-frame structure with 
aaraptnt-arUt roofing, wood walk, mi ronof t* 
Ax*, ll » tirurturaUy damaged by blast, and 
Sir eotwimrd most of llir limber framing. The 
firr pruhaUty started from ihr lioilcr. TV budd- 



ing was shielded frt.ni radiant I,,,,, , 
„„.l iin' "P™" 1 f ™"i B"iMlii K | , )f 
probable, """in 
(3) t'misuul eonatntdtion w | lt( .| k ^ 



lhl . peculiar nature of l|„. ,|,„„ uk ,, 
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This small limb. 
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wavily buBt, fBinfotcod-tonorou ">■. 
is.il tin' compressors Tl„. Wm ^ '""in „ 
inmpletel.v destroyed by l,|„,, (i ~ 1ri - u.„ 
seriously damaged tin- switch "'h 
pressors. Tin- eomnrcaora Ihnroaeul! "" i 
protecting enclosure .-scap,.,! „. Mi ' ' "'"I ■ 
■hbfMgb bi-iit oaiucd sorrn. s|i K | a '"n 
concrete siirfarr- The firf Wu "« «< 
llii^raimn from Buiblinc I ^ i 

(4) Building 19 was a ono-ntnry m,^ 
tilr-eovi'ml naif ami Concrete floor, »|«jLl' 
a fire truefc. snutJl band uagoi^. 
kilrben. Tbe west (gara^ri pat, „( tn(i j 
was separatwl from the rvinaindt-r in i 
diiisi.oi "all Willi u lurj. h... r „. v j,' * 
roUapa^l as a result of blast »fur »| nil , 
sum«i the timliers ami all uillaninuliU ' 
Tin- fin' was probably of sts:x>n,|»ri onpa _ 
brazitT noted among tin- iM.m w ^ . 
stoves could have been tbe murrr. 1^ 
silnlity of the building's having 
Err spread was slight. 

y. Following is a summary of firr dua» 
buildings and contents: 

k. Further informal ion regarding ihr raao> 
lion of the buildings in tin* group and the d— 
sustained by them will In- found in Maota*] 
through 202, iu Figure 31, and on tbr (baa 
analysis shifts immiHliately follow in^ tin- lp 



»... 

19 



\Uf au» .l..|, 

Awn |daiit 

C 'oniptr-** hi u^- 

Hmvt ■ w>. : . ,|, 

. kitcfam, cafrifTia. 



Total., 
rlo 



Serious. 
Total.. 

...do_ 



T.nal 

.1.. 
Si rion- 
SUaW - 
Total. 



Tulal 
\l,«vm< 

Tutal 



■Jul 




DAMAGE ANALYSIS 



DAMAGE AVU.Ysis 



tir.«m.l I ' J'- , ^ feel 
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Group 311. 

Building No. I . . 

( >i-rii|mncy: .Miu'lunr ^litip 

Building type: Wood frame 

Kin 1 elassilinitinu: Coliibii«ijl,|„ r'rn 

Gi '1 «e» fwi 




i*r 

Coluituiv v»ooo , 

Fir* ft** Concrete on earth 
Foundation IWrele - 
Eitrrw-*"* 
Windo*- W"" 1 
Contmu. Machinery 



RaMriK Nothing left tat Boor and ™lumn b^es-evidenre of intense fire. ftota 

DAMAGE ANALYSIS 



lv.il 



_■ 12 bv Infect ncerall. 
Ground floor in: 660 «quare (ret. 
Total Area Ml square feel. 
Number of flooci: I. 
Eare bright Sot kno»~n. 
Mmd deration: 10 feel. 



Group 36. 
Building No. 2. 

Occupancr: Transformers, water. 
Building Type: Small, wood-frame (D), 
Fire classification: Combustible (C). 
Ground zero: 5,800 feet. 
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fontent.: Transformer* and water _ 
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'^^fe Completely demolished wooden shack. 



DAMAGE ANALYSIS 



It,: Ba*c s-foot diameter; stack 6-foot 

iaunrtcr 

floor area: 50 square feet. 
Trial arra: 50 square bet. 
Naaibrr of floors: 1. 
LW hciglit; SO feet. 
Wm deration: 10 feet. 



Group 36. 
Building N'o. 4. 

Occupancy Stark for Building 7, 
Building type Steel MtmkeaUrk (S). 
Fire rkseiifiratioii Soncombustilile iNj. 
Ground lero: 5,800 fret. 



|)|m "-jf* Ai lnallv 2 atnall mtildinga. , | lmwillf! lmnrforrm ^ , |„. otor being . «** ** 
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f"uiiii»lKii.: Reinforced concrete 

Mirr».r»alU: Steel plate „ 
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11AMAGB ANALYSIS 



• 'W liv '-0 » i 

(■«■»"-' 11 .;';;,„,■(,''. 

T..ml ur>'" . 

N amber of ll""*! ■ 
E.V- lieud" "i i 

Mi'iir. elrvalMlll 



(illMI|l 311 

HuildiiiR •><>■ •■■ 

Occiipiitiiv: Toueu 

Buflduig type: Small, w l-frm,.. m 

KilV .'lll*-illi<lH Kill ClmiImm,!,! 1 

(iriiuiiil »m: .i.snn feci > 



III (ll't 




Roof Turonmoo.l.moniU.rvriH. 

Tiu— Wood 

fir* floor. OlMf** 

Foundation t oneiric 

Exterior "B* . 

Concrete lower 4 Iwl ■ ■ — 
Wood upper S feci - 

Wrodo" ttood«*l> 



No for; building collapsed toward south. 

DAMAGE ANALYSIS 



|>imrn*»r*: M by 40 feet. 

fitroind floor are*: 3.M0«quare feel. 

Total iir* 3.200 square Mi 

Number of floors: I. 

Earr Ii.-l.-I 1 1 K feet 

Mean deration 10 ferl. 



Group 36. 

Building Xo. 6. 

Occupancy: Steam plant. 

Building typo: Mill. 1 wood bent iD). 

Fire classification: Combustible (C). 

Ground zero: 5,800 feci. 



Koof: Corrugated racial. . 
Tru»c» Steel. Itphl. . .. 

Cohunni WootL 

First floor Con, rrtr 
Foundation: Concrete 
Eiirnnr walk Wood.""" 
Window*: Wood .n.li 
Content* MarJiinery.. 
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I feet. 



Group an. 
Buading N,,, 7 



(0) 



Oooatowrt** 



■^rrugated asbestos. 

rs" \\.«>d - " ' 

glaatic ('oiicrclc -- 

^ Mon Kciidorccd concrete.... 

'Lnll- Wood 
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and fire... I 



— V.7 Compreaewrs protected by reinforced concrete itrurturr. «rnh Ift-tort walb 
JSST-hr'l. budding burned. 



DAMAGE ANALYSIS 



rtortawos: 354 by 374 feet. 
gSflo««« : 132,300 square feet. 
jjtftim-. (32,300 square feet. 
Smhrr of floors: 1. 
titr fi-uJit : "ill (' ■'I 
Una deration: HI feci 



Group 36. 

Building Xo. 8. 

< Jrrtipancy: llratr matlunirtf . 

Building type lira it ilrei-frinv Bl i 

Fire rlainfifaunn: Xooeoaobaaublr (N'l. 

Ground xero: 5,600 fort. 



Cc»n*trorlioli 



W. CorrufiaU'd metal and asbes- 

i» on »too<1 purlins. 
TriBfc»: Steel... 
Coliunns: Baa»y«tftof" 

H*jtori Concrete.. 

^•HlmicMi: Concrete.". I. 

" " r ««lls: Scattered blast ,v,dU. 
W , 7 fl I'iRb. 

*«■> a... 

,. n . rai chiij; iTiini's; mnchiii- 
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[(HI Blast 



100 ! *» — - 

10 do 



", r ,m ; , I'metirallv no structurnl damape: 
1,,B . ,1,1,1 -2iv>. 



am 



DttUMtMU HS.^iMM MUM* *»» 

¥:x:r.s.-,-.- - 

SuiiiUt «f Moor*- 1 

Kim- hi-iiib' 11 ';„■',,,,, 

Menu elrvalion 1' 
Group 36. 



rjMa*ra*ataa 



<h.ailiinc and puHu» 

Trus*- Wood. 

Kir^t floor Concrete ■ - 
Foundation ("oneiric or 

Interior aalb Bnck 

Wmdnw. Wood-*- 

ContrtH-i Partaalndc 



DAMAGE ANALYSIS 

Building No 
Occupancy: Porta stock room 
H.tiWuif-' l.vpiv .\fill. I hem i : , 
(A2.3). R 
Kin- I'liissilii'iition: C. 
Ground wri). "i.4tl0 feel 
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Rrrnarfo: -Umort completely detnofahed. So fire. 

DAMAGE ANALYSIS 



Dust-awn!' 4S by .12 feet, 
(iround floor area 1.531) «iuarc feel 
Total ana: 1.530 «qmrr feel 
Number of floor*: 1. 
Earr bright: 20 fret. 
Mean elevation . in feel. 
Group 36 



Building No. 10. 

Occupancy: Electric switchboard*. 
Building type: Reinforced mnrrrtr fraar; 

(D). 

Fire classification: K 
Ground zero: 5.400 feel. 



Roof: Rcinfoircd-cotirn-lc sla b. 
pitched. 

Truw: Conrrrlr ait), steel loner 

clwrd and vertical* 
( olumn. Reinforced concrete Hi bv 

25inchiK. 
1 ir.i llcH.r Kniifnm-d totim-le 
ruiiii.loiii.ri K,nti(i>ri,-il i-iim-ri-ti- 
r.«rn..r anil. Keiufiir™! „„„„.,„ 

10 inclim. 
Inlrnor walls: Son? 
Window. \„ a »~ mend fire shut- 

trrsuidv. 

f 'omenta: - Switchboard. .. 
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damage analysis 
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liV' 1 ' 1 \i'\tl feel 

i.rvst" 1 "' 



( >rou ii it 
Building Noa.! 

' ,■•,,,„„„.,, Sl(1 - - 

Ifllllillm. | vn ,, ii* || . 

fire rl^.r^.i.^fr'^nn.r. Utnrv , lriHl |D 

"round uro ,„ t 



C, )n .trurll"» 



,ilr in wo,m1 

•i,5,S.»dp«*-- 

~ Wood 

fra^r Concrete.----------- 

^ Concrete or bnck . - — 
f<^" ! ' 111- Uriel'. 1 l-lwoniij; 

g2U ffoodaaah. - . - - -------- 

JSci" NfrsreUaneous storage. . 
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Rctrmrks: Almost completely demolished. So fire. Photo- 18S and 1M. 



DAMAGE ANALYSIS 



rj,,KiB»ns 120 by M feet. 

Qmal floor area: 2,400 square feet. 

Tiaal area: 2.400 square fret. 

■ : of floors: 1. 
Eivr bright: 10 fret. 
Uru rb-valion: 10 feet. 



Group 36 
Bidding So. 13. 

(Vr-u panel: NnaD hand shop or a 
Builduu; trpr Wood-framr -unall <D 
Fire Haaanratian: C 
Ground tens: SJOtl fret 
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m Wood shingles, sheathinp. 

i»lirr«, nurlins 
J™*** Wood „. 
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IHMAOK ANALYSIS 



Ihmi'"''""" " Vi»»' "I" '''''' 

Number j£**Jl'j 
Kitebeuil'i -" , '7, 1 ((V | 
Mean elevation 



i troop 30. 
Building No, 10 
Occupancy: Ho»( treatmani 
Building type Mill. 5 i,,,... ; , 
Kin' I'liissiliciitiim: N f 
(iniiinil /.f'r.i 5,111m fp,,,, llilt 



DAMAGE ANALYSIS 



,,, I.. S3 t'"' t - , . ( >niiii, :jc 

„ - "X'^rr* 

piK< ll'"","-,,!! -.inure f"' 1 - urmru-v; MniU 

lt«*»*7 ...tit ,,, r,.,.i. Gruuiii iJ.w.V 




Roof: Comqr.toJ Mbeaw* * • ro " d 

purlut*- 
Ti— Sled. 

■alkaara 

FouluUtmo: fonerrlr 

Extenor walk. Oorrutrated meial -- 

Window* Steel »a*o : V 

. Hr»i treatment equipment. 
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Purlin, no per^ 
1'lioto 200. 



Pin, 
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C^tnitli"" 



'-"■"iliid Jem; , iWK) ^ 



MP 



,„1 metal on wood 



20 to 30 



Remark*: Xo lire, lloto 200. 



144 by 40 fret ovn all. 
Ground floor ana: '5.400 square feet 
Total ana: 5.400 «qttarr feet. 
Number of floors- I. 
Eatt hcifhl 14 fret. 
Me»n election; 10 feeC 



DAMAGE ANALYSIS 
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l^.!!le r p™ , l'-^ 18 i, "" , "" S ' 
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Concrete—--- 
^ ' ,J l.ll- Briek I5.mheslhtek 
,,,.,,.,t |.l»-t.T 1 "' 1 ' 1 

jajSr-alV S.me as exterior.. 

i irl - Steel 

„l pla-ter 1." «alU... 



Group 36. 

Building No. 17. 

Occupancy: Wood shop. 

Building type: Mill, 2 bent*: brirk <Dt. 

Fire classification: C. 

Ground zero: 4.800 feet. 



1W Tllr <„, «,» K | .(, ( . || 1|I1): nU(T . 

■ihI puriitu* 
Tru**.: Wem| 

mrhrT anUl **) W '* d ' f'byT 
Fir« floor Wood 
J"«»<Ulion: Coneret, „ r brick'"' 

r&fr* known 

° mmU W^orkingaouipmHa. 

Remark,: fhota Hjfi. 
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Generators protected by leinforred ronrrele Uaat block* I feet tuck IVaa IS7. 
DAMAGE A.VAI.V-1- 



145 be ">4 fit't over all. 
J floor area: '6,700 square feet. 
I ma 6,700 »qture feet. 
iber of fkmnt: I . 

Iirekri-iii- 13 (eel. 

k drvttion: 10 feet- 



Group 36. 
Building: No. II. 

Oeeupaner: Gamer, kltebea, and ealetena 
Buildtn? type UK I- and l-beat »«d 'Di 
Fire eUarineatioa: C. 
Ground tero: 4^*0 feet 
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Almo,t complete collapse, with iotemtd fire. H >- r 
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DAMAGE ANALYSIS 
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ItiiililifiL' NOi 30 iiikI J | 
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BAMACIE ANALYSIS 
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< )i'rll|mll<\\ • WinCim. 

Building type: 2-Btory, wood-fr.* 

Kin' .•l»..ilM-ah """' !■;■, 

Orotind zero: 5,100 tvei. 
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ml bv M f'-'' 1 • 



anelyni, shwit 
DAMAGE ANALYSIS 



[•"""'ulmir »n>a: 

" u'.ir.0f|'"""'" : 
"'j floors: I- 
ELnit ;t5f'ft. 



feet. 



Cointnlrtion 



Oniup 39 
Building X„ | 

•■round ion,: a,70litwt 



Wood -Turbine Rm; corru- 
pml iron-Boder Km. 



Bp 

fdsmiB Brick 

{en floor. Ground floor -reinforced 
' mniili ' turbine Rm Fl — rein- 

innrd concrete. 

ftaaoMion: Reinforced concrete 

tumor* ail-: 24-. 2ii-. and 2S-incb 

•net. 



Cmu-hI-*: Crane, turbine, and boiler. 
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ttwtos 20J. 204. Mi, jo*, 
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n 






75 





BUat. 


Photo* 20.^ 206, 2fl7 and 


100 

' 75 






do. 

do 


Bnlcr only Photo* 3U, 304. 
205. 208, and 210 



Ktniarks: Photos 203 to 210, inclusive 



'2IT 



is. S4-—- Vw "" ihffl g"«P f » 

„ r ■ ' -'" ' ,„ «.-..!»«■• «'"' 1 

Im .IT- '"'«"" " V„.L„,- [Willi"*, " 

i, ,,,,,,.,1 ^ y tt w wg "JJJ feel «m- 

rli^ "'v: i -v 1 

imv '->»""> it!****, «'"' n,i>511 -:; 

nl ,„..,r i lil.lr. "'""'V™,"'' „, son,.- of Hi""' 
». |j,p-»"»> "" '* n * . rtlli „.| r destroyed 

5.^* 

a'i*'[v-' failure of • f""" 1 ""^ J* , 
tolls Trf any «l ZH< apparently WW « SWW 1 
awl toul oawap- «« ™ inor , ... 

, Pan. of thr~ HuAhnr iN* -' 1 1 
„*,.,iui.na » pen-m »f I""!-!'"!: P 1 *" "'^ 
..f light -irrl frerome. -srrfucrd *'»h romijainl 



i- 1 ■■ I. 



. Tlii* pari of Bulldlr,. 
lin.il (litmiigr mi'l s%hl «if,|M„ "I 1 * 1 "! 
Must alone. altliiHi K |, j tH ., ''"1 <l,„2\ 
- mill iilierWerc bur [ .J,, """lili. '\ 



1 



(rope m»< ni'ii- uiir i .p. h 

|,„„vily ■luiimtci-it stnirtiirnliv |,„ u°'Wu% 
,/. Four buildings (\ m '» l,| «»l« nH N 

purls of three others ( \„ s ['.,'"• 

27i r -n,Y««r;».ii.i"« ..I ii).^ 

Imck »ull- with ""iiroiiilHintihlp »! , 

,„ Buildings :t mid 7. uii,l coinl,,,,",?, '""Na-? 

in oil Tin. pi | !)n|1i| ' " ""'1 1.^'"' 

» " , '!''' nu "" '"•™" 'im^. 2 "••<!! 

::. 7. mill I" were -Inn tnniU, ( j *' Ri,,^ 

Others suffered senium „ r i„|'„| ^j"*"'' lij 

(nun blast unit fire, ami Uit«| fi^"'" 1 ' 1 '! 



(ram iilust mill lin 
rontmts. 

Four htiililiiitr* i Nos, «. l2 )3 
parts of two otbrrs i .\<„ ■> B|M j "'^ 
p.Tiviil of huilitmg phui unn. Wrrr ''"'*'** H 
unil rumtiustiWc. All sulf.^j pf^.,*^ 1 ** 
structural liatunp': Iiuililin^ u, | , ^ 
blast ai»l firr. tho otlu-rs from bWt'onj, '' ^ 

I. Fin- prolo-tiim within Uii- poup 
two yanl liyilranls with almtil l.m frrt^*7 
luim host-: a founi-p'tipratinp *yt\, m 
in the three tmiks and along hniik— ^. 
dikes built around the tanks: muni l«n« ^ 



,,, MB* 1 



■ mill 

in i^ nl 



foam extinguisher* Tin. 
' i| mi unlimihid «ui,. r 
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40 
2.090 
01B 

200 



324 

ma 

" :c,n 
2.812 
3.(100 

NA 

.VtO 



• I KIM 



D 
D 
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»ama<;e analysis 
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rB |,.,. I uter nil. 
Jf* *«a "0. l5M f ''''' 

i<I Vr"- "" f '""' 



Building No i 



l'«r„\ s]„ 




^ r"n'»i."l- CGI on lujbr 

,r *J.'""|- rather lieavv in west 
,ery light ui remainder. 



. " I - • t -i» remainder 



Sane in wrst •l uart 1 or ; 



(V,, rl.n l - ..iierei.- 'Mi >-«rl!i 
[fhalitt — Concrete 



„„. Concrete 

g«« «U*: West quarter, 12- 
m h brick willi 4- 12-ujfh 
l&»lri* at each trass. Remain- , 
foCGI on light steel framing. 

tenor «alb>: One CGI partition 
i! midpoint, appearing in photo | 

m 

Tadow. Steel sash 

fanmK fan fabrication maehin- 

«rj ni weal half; drums of ml or 

jjMb* in tUMt liulf. 



Ml 






25 



in 





---dO 

Debri* 

Bla-t ami fin 



^""a-ilaH Hjuui 2]j 

K«-e»ed do, „„,,,,, 
undanagrd o on, 
lfc-.o »,,.J M1t in 
™t half PU.lo 212 

Dm*, and badh aartwi ,, 
eart half Standi!* I Uit 
«omr d»turtnj i a> am q Bar- 



Wert tlluuvt . rafiapHij with- 
■raro. no fin-; aext quarter 
unpprd br Mart, t- firr; 
rrnuuDdn V o a a I r t r I y 
wn-rkrd br Mart and fin-. ' 

Fur SUB aludinr bat warped br 

brat 



Iihi Hi. i.i and fiir 
75 Fire and dehn» 



Ibl at fuel earapWterf raa- 
.uturd. marhinrrr about half 
drtJrored 



RrourU: 1'hnto 212. 
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DAMAGE ANALYSIS 



Dimi'ii-i"" 
i bound Bo 
Tool •f» 

M.ali.-I'^n 



M- 
HoK ""'•'■ | 



t »n>u|> 

BuikliiiK 2« (21., 2.., u 

Occupancy: Storage, '"H, |y 

Uuil.riiifC tvi"*- l-^i>>t\ | w . 

Kin- i-lu-Hsifii-ulmii: X -oin|iu.i! it ""•(Dl 

(.mum. zero: 0.4(111 f.Ti '"'><• ' 



CVtutnwtM 



Roof Offl <■» «■«•> L-purf'"* 

10 SV br 3V- by Vuyb L*. * 
<y br 3<r tw vA*h L *;ai*o * 
inrt. OP pajw column* i-ajryme 
Vinrd rlfrtre- bo**l raik 

Kim |sor CoorrrU- on earth 

Foundation: IS- by I.Vinrli concrctc 
nrn •■ column* 

EttMior aalt CGI mi lit*l slwl 
franinir 

Content'*: Metal ran part*; "•I* 
fiber, rtr 




^nflUaaai, 



.n.l"»" 



'■' ■ ■> n'HI -i|ll.ll'' r, ' ,M ■ 
HI''" f....l 



DAMAGE analysis 
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•I • In 

"hum si, 



!--!"! .', nk ' fH* 




Partly -tniiixil .. 

In plan, but ? a<onri 
In pip- but di,,^^ 



Stripped a ,„l Ii up., | ..,1 



Remarks Photo* 211 and 21 ■• Building 2b was about 90 by -10 feet, 1 -.tory. wnnl-frnr. 
roofed, mnUini-d -Jii-rl-m. nl-«nrkiuj; mariiint-ry ; roniplctely hunicd or blaMiil down and 
awar. Kuililuii' 2r ■» imlrl and lavatory, i story. 5 by 8 foot, with 8-indi brick walk 



„iriictin 



tT~rtilm L-puriins 

LJ "Tr Co»o»t« on "rth . ... 
Jiinoii Concrete or bni-k fuot- 

I nife- 12-iwb Mete 4- 

t«*«: iu,d fire 9h,,t, " ,i 

f-lrf-.i- N*>- 



Slnir- 

1 'Iraki 

wntj 
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100 
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""""tiaim ..I 4 



Rla.l 

J*. 



ri!«-.t 



lMi«4i.t«l 



^°"a and m -.til. ilnu^ 

n'n^v wrerird. «x«i, . 
"ndfllialpwJtrwW, 
«r* wall abwM mua. 
>huil«» l-lnrnn <aT 



DAMAGE ANALYSIS 



I>. : .... .„,. .'- (-■.■! •Iitinn-ifi 
find 9«nr am 0]i°> ^|uan- fret. 
Tiuitrrw Atfisquarr fret. 
Xoabrr of Boors: 1. 
Lir '.•_'! i ' 25 ftrt. 
Umb ilrralion: 10 f«?t. 



I inojp 4ii 
Ikiikling No. 4. 
(Vrupanrt' GaiollBF or oil 1 
liuilfhru: upr fH«4 tank >» 
Firr da«<£ratiaa: Noonimli 
(■mund irro fiJWl (Wt 



CurutrurtMjii 



I'ltTli" 

i 1"' «-ujini|.|v ,t,,.l ,,!„„. 

at( u «i'oii: Ki-itiforiM-fl-ionc-rolo 

puio. ... 

G «-»line or oil 
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unum of 4 fj-1 1 A 
nvM1 ,l «r.m. fad"" 
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,,: f,,,.| illll "T , , 

M.all elevation: H> f«" 



CWtru>Uxi 



WM AOK ANALYSIS 

Group 40. 
Buil«lin>: No. "> 

Occupancy: Gasoline or nil sh 
BuaJini! type:. Steel !„„| v . Vl ,,3 
Kin' ebissihiutimi; Nmirombimi'S 1 
Ground wro: fi.-t. Mlb1 ' 



nnnf Corneal l '«n "M?^ K"""* 

rTi 1 ■' b p 

FiSfcSr rW-bhr ..«•! P l« - 

« fert above pvU , ■ . 

Etimnr walb: P"»'- P'» ,, • , ' l - , 

l r-roeb 

Conimts • iawhne or ml. 



Dump 



Strur 
Kind 
(pcr- 



IlK) 



Sll|»'f- 

Brial 



Blast . 







Bowed H, |, v |,| 



DAMAGE ANALYSIS 



si(iiurn (eft. 
feot. 



(jrouo 4Tj, 
Hiiilifinjr X„ 7 



10 (tot 



Ground ton,; S^lSt^** 



C„u>tnirtton 



,IM **<| ^-"f;..,,, prr-d steel, wdded. 

■mr Concrete on *•«?- - - --■ 
P* Concrete or bnck foot- 



Bowed injhowu,,,^ 



DAMAGE ANALYSIS 



_ . 25 feet lonf . 9 fiTl diamclrr. 
(imuml floor urn 235 «qua/r feel. 
Tola! area: 22a square fn-t 
Number of floom: I. 
Eare bn^fal 1 1 feel over all. 
Mean rievilinn: 10 feet, 



Group: 40. 

Building No. 6. 

Occupancy: Gasoline or oil storage 
Building tvpe: Steel tank, horizontal (S). 
Fire classification: Xoncombu>iible 
Ground zero: 6.300 (ecu 



%, aall*: S-'"' 11 bnck 

u«, :>ircl *»*h --- 

5 NA. 



!*trur. 
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(pcr- 
fcnt t 
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(per- 
cent! 
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- - .dflL... 


KnorUi ,Wn >Ild ^ 
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DAMAGE ANALYSIS 











.Slnir. 
lural 

*. per- 
mit 


S>iper- 
Brial 
(per- 
cent) 


<~.\i;- 


Dnrriptink «J iUbmp 


K<«.f 1 ,.»„ I, , i |,i o1 ,. 












Fu>i Boor. SrHurh steel plat* 














Foundation Krinffin .il con. in,- 
Exterior walls: Sr-inrli sled plate 
< imtrnt* Gasolinr or oil 





































nBrtMoo*: 31 by 19 feet. 

Gown.! floor area: 5S9 square feel. 

Tsial 589 square feel 

Snpbrrnl floor)-: I. 

Eiirhei^il: 13 feel. 

Ui»n rlr vation: 10 feet. 



( ip.'l). 4" 

Build ine Xo >> 
Gcrupann: Offirr 
Building ivpe t^anry. 
Fire dassacatan: CojabooiUe 
Ground im> 6.400 feet 



bra* d»i 



Caiu>tnirtion 



$«f Cormgateil asl>e«los.- 

S*"* Wood... 

wS ^ Woo,, ■ °» wn «i joisi*... 

Bri< *. 16 inches thick; 
fc^l ''y.^m-h brick piers. 
«. ,";«•; '- IWk.U inches thick. 

(■„,„ 'J^U-r. «..,«! trim ... 
^ ,r|11 * Office furniture, etc 

"""iurk*: Photo 210. 
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centl 
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100 
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Fire and bla»t_. Comj^tav 



Kir* . 

Fire and blart -. Crack*. 





BtAMAGB ANALYSIS 



Ground II."-' 1 , ,, .,..,„ , <( „»n le. 

Have heigh' v V , , 
"ran* »n 10 f " 



Id l,v f'"' 1 

— nl|ll 
I 

|„- -IIMII.I 1 



Group 

Budding No. 8. 
Occupancy: unknown; 
Building grp«: l-atorj , 



Building type: l-Mory, Woo<|.f,.„ 
Fire rlusstucation: ConibuaUhL ™* ">l 
Ground Kto: t,400 feet. 

K/rwi'i..'"' "l<- inlll ,,,liiiicly adjacent building.. »' 

ri.,-- r «. r "7:;:,;,ri: p ht';:,i.i- n-^ 

ll ««* .-nmlllH'-lv dealt"}"' • 

HAMATE ANALYSIS 



'> building wiibg^ 



Ground *«« " M — ' , 1 . 
Total area "I""" 



\unil.er a( flours: 1. 
EavrlieuAt it>'.-l 

M«o elevation. i«Kr»»- 



Group 40. 
Building No. 10. 
Oct-upaiiey: Wurehouac. 
Building type: I-sn>r\ Hull-I.,. qr „ , 
Fin- classification. ('.'iidiiiMi|,| r ' 
Ground zero: <i.500 fret. 



known- 

„,„- > "„. Sol known 

,»;:;;;, ii r -y::;t T «n- 

l^'bJr"'"'"^! km'*"- 

&> v ' 



Gioun M , 
mlding N . 12 

Kirn .Ui,| ^ ,'^*«I(D,. 



Hoof. Tile and liambon and mud on 

vcxid purlin* 

Tiwk Wood — - ■ 

FirM flour: Covrtrd by debris', prr- 

-■iina) >1 1-oD.TeU- on carlb. 
Foundation Concrete footings. 
Exterior aalb ll-inrb, brirt: 4- by 

iM-IIlrl) piulslcrs ml trusses. 

Contents: NA. 



l-tnic- .Sopcr- 

lural final 

lpc r- UW- 

Amt) frnt> 



CaiM 






90 



100 Wail. 



I do. 

Debris. 





u Blast . 




Vsrl of west u ill Ml -uj^ 
full height; iHbrfas, | 
molishi-d. 



K.m.irk- |-b,.i«. .'14 



DAMAGE ANALYSIS 



— i^rks: Building completely demolished, no fin- nidam. 
„rt«Jtni.iioa details. 



tapajajkl,. to drt^rmnir i 



DAMAGE ANALYSIS 



nj^Bjom 50 by 1 1 feet. 
CownJ flix.r ana: 5S0 square feet. 
TtuJ arra 330 square feet. 
Xodrrof floors: l. 

Eli, lin-hl H'feH 

Una rlr.alKin: 10 feet. 



Group id. 

Budding No II. 

< W-upunrf: (hi drum«torare 

Budding type Wooden died 1 1) 

Fire .l aaaifita Upn: Cotnbuauhir 

Ground zero: 6.300 Irrl 



Cceulrurtnii 



l>imen«u>u* About Jot) hv IS feet 
(■round floor area: About' 3,000 scuiur.- feel 
Total area: 3.000 square feet 
Number of floor*: [ 
Eate height NA. 
Mean rlcvalinn [U f, H .| 



Group 40. 
Building No. II. 

Orr-unanry: landing or storage sited 
Building type: l-story slu-d* il)> 
Kin- eltissifieation: Mixed iXandC) 
Ground /en. 0.3IH) foi l. 

-'"'■I In,, -Jw Si'H »»»• -rrngaled in,,,;!,,, lir, damage " 
" "I'l'.o-'iitlv 1 it.- riuifc. KiiiMniK'i! bvlire. 



, ml 



Renuin 



mI,T-Ii"»" 



i **f : W«I on wood purlins __ 

f<W Wooilpo^ts... 1 :... 

™«r. Cimi rete <m cartli 

'.lalioii Coiii-rcio. 

<ll«: Oil drums iempti i 
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^"••fcs: Structure canted toward sou tb west. 



..do- 
do. 



Purtim S pme 
("anted but stdl 



DAMAGE ANALYSIS 



\ .... , tiT ( 1 

Men >lt*alioK m 



Roof Tile "11 »ond 

Tro»m W p * 

I'.durrm' Www , 

FirM AW i'oacrr" on mrui 

KivunjAtMill l'oru~rr*e- -• ■ 

loctmL. thl Jrum» (empty 



(inmp I" 

Building no W 

(l,.,ii|iiino (111 ilium -tnrajr,, 
Huil. (in- type Open ihod fbj 
Pjre classification: Cotnbustlbli 

(iruiiiiil »'n>: 0,500 feel. 



tur») 

turf, 
featl 


•SU|1M-- 

orUl 
1"- 

teot) 
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100 
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Cause 



l> ""'" 1 "" 1 "< 



Fin-andbbwt. f ornately .Irmdi^ 

""do Do. 



Fire mid debris. . 



Rrtwriv Kioto 



M4 



it T«hi JO >i«»i <;« t;,0 "> 41 

« Tli*. finop ww uwd for Ibr produrtiou »nd 
«.«mp- ■>( tlluminiunr p» "d **> I****" 6.6*° 
fret wuti of C.2L TV building* «ere of the 
Jipanev- rotutmcllon and offered no 
lo hb»t anil firr Tbe |£E* rrlorU. 
however, were of bravy hnrk run.*trurtion. Imr.il 
by T-in-h bonmul ami 12-ineb vertical hurk- 
■un. and wrrr (mill on ■ found* mm of heavy 
remforced-eoricrete pirn. Comparatively little 
damage was «uffrrrd by the retort* lint ibr Imilil- 
nitf» wbi-h tii»'.i**il ihi-iii wrrr tl' inulr'liiil Th'- 
lop bolder* of Ibr gu Unk> wrrr ruptured but 
oc. dimafrr ««• wMauird by tlir aalrr tanks (Fig. 
«. ami llaito. 217 lo 223). 

t. BoiWinps damaged or drstroyrd by blast 
■Jul ftrr »rrr u fofjowft 

II) Bmldn* J .» ■ imr-.u.ry, combustible 
bwldmg occupied «. . *] w p. Totally damaged bv 
■ ii-" and fin*. 

(I i Budding tiv. onMiory. rood structure 
•H-f-tne • record vault. It ,„ row,,,,,,.,,,, „, 

"t ml nx T rlr l T*" Imdding except- 

ed firr " "'""• t ,ln, ""' !, • ,, »* ''I*' 

rC.m, .,ffirrro„|,| not be determined. 
* Fur protection „,,„„,„, o( u 



r. Summary o/" Damage. 



•ipply .y.lrm .Ultr tank „m| |,„ 1( | 
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PLOT PLAN — GHOtf* * 



DAMAGE ANALYSIS 



OiiMfiuintK I- 1 ' ■ sm -(|ll ,irt' 
Vninber 



Group 41. 

BuiMing No, I 



Oceup y < Iw retort ilinli 

Building l.yiN>: Wood f,-,,,,,,"' 
Kin' eukSBlBeation 1 
Ground sero: 6,400 feat, 




QMajoMafc* 



Struc- 
tural 
(per- 



Windn«r»: Wood — 
Content* ("» retort* «imJ pipine. 



Roof: Cocrttgaled «°» 00 " 0od |00 

TlMir ^o™ ; 100 

Column- -Wood. - 
rlS far S-.nc4i rrinforred ron- 

tSSSSt u- by !*•«*« rei»- 

forerd purrtfc . 
K,tenur wmC Corrupted iron on 



Suprr- 



cent I 



100 






100 

loo 

20 



Blast . . . 

___.do. 
do. 



Blast . 



_do. 
_do_ 



I J. ., r . 



Rrnarfc- Outside *M<fr completely dpstroy.il Photos 218, 221. 



DAMAGE ANALYSIS 

Ground floor mm 6.1)01) tqiwrr feel. Group 41. 

Total area: 6.000 square frf I Building Nos. 3. 6. S. 

Number of floor*: 1 . Occupancy: Shop 

Earrhetght Xoi known. Hiiildiiio type: Wood-frame (D). 

Mean rlrTatwn 10 feel Fire classification: C. 

Ground zero: li.4(H> feci 



Strap- Siiprr- 



Ki-.f Woo.1 
Tm*n: Wood 
(jiluinnv \V<k»L. 

ritM lltair Woo,) 

K....n,l».«,„: l.n.k <l.u,l,W 

«)• None for 3 or 8 
J'.ilrrior nfe W (k ,j 

H " mnrt " : B "'l'liiD»tl 1 .n,„l«l ll .,,. 
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J£«od floor area: 4.i() square fret. 
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Vssbrr of iWr* 1. 
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Slat) elevation: 10 feet. 
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,.[ Building- 2 ami :l sustained >u|»rfiruJ 4aaa 
Tin' greatest anionnl nf damage ui ilufa 
orrurml in the Ivo-story strtirtuir 'Baataj 
whirl) was stniclurallr datm^l (,y trlw 
cnlin^y r^iisumpd by firr. leaving orih ihrtaa 
lion walls mnaintnir. This fire wa» anntwW 
primary causes. Tlir possiliilily »l ft" ^ 
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20. Takenofeubo Substation (J roup SI. 

This »«s m angle huildinc located 3 BOO feet south 
of GZ (Photo* US, 239;. It ns of unusuallv 
heavy < '-•nrrere.fiiid-icci construction mil with- 



stood the blast well. The north mall brum 
second floor and the roof was blown inwwj hi 
force of the blast. (Photos 2.'i'.i and 241 . Bm 
the first and second Moors, the nortfa «Ji 
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pun ii»|i>"» 
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17. ,VHI 


.17. .WO 


El 


ft. 1 
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jl , 21X1 


III 


X 


7. BOO 
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3,700 


E2 
D 


X 
X 


J 10. 100 


20. SIX) 
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7.300 


21. SOO 


EI 


«"*" 


j 92.S00 


92.300 


B) 


X 


17.200 
22, 400 

1. TIK) 
4, 700 
S.300 

l i 800 
12. 600 

2. 000 
7. 600 
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22. 400 

3.400 
4. 700 
li, urn 

35, 4IM 
23.200 
17 200 
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7. 600 
98,200 
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B2 
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E2 
E2 
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X 
X 
X 
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SOO 


7, 4500 
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16. 400 
23. 100 
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El 
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"I'liniinl 



X 
X 
X 
X 
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X 



X 



I (imtip :c Hn- tin' -iiibji-cl nf ii plionv-inti'l- 
k"<* -luiiy wbirli i> inrliul«l in part I of llii* 
AflJiiional information mnl o tlrtailetl 
[ »V" pUo »f ihr KTimp will lie fnuml in tlii^ port. 
UaM of (he daiiiiipe in this plant was rausftl 
•? k:li-r\|ilti%ni' ImuhIi- in tin iillink mini.' mi 
liM 5. S days prior to thp alorair-buml) 



"1 imrp,,.,., „( .,,„(,. ,] M . zr , Kli , f,„. !.,,'; 

ii oiii. ftK Motions arconlins to type of ron- 
""j Tliirtv-fmii of Uirsc. comprisinE by 
r «n:«it pan „[ ,],,, group w(ir0 „f stocl- 

'^-irn.-ti,.,, o( ,| u , sp ,,„| v lw „ 

1 ,w lii"n uf Uie iMiilor room at the powor 



baa 



Sn,| , Ulii ''""'"Ro from tl„. nt omic bomb. Super- 
'"'»' from „ tl)m i c homli's blii^l was 
".V riiiililiiup, r>, S. ». and 10. The 



hieh-nphxirr allari cmxiwi tfrwuml « m^- 
firial daoap' in 4 «tM4-tnmr li n i l i t l . 1 lN» II. 
12, IS. and 191. 0»h tteifaf II «» 
damaprd. . . 

«. BuMnz 12. u irom* ia«P l - JJ ^ *" 
stwl-frimr romtiw-tioo. buawJ thr lounlrr aad 
marhitw. ship(iiin>. mi Hrrta * 
sorll.m, nf i> »oltirt.ci . •** » " J" "T 
Ita, .oJimmal Boor «W W •«« »-* 
, b | r bj puttinf op .™pno»ry 

s ,n,rt..ro *¥*JIt Z nihuam* <* ««• 
w .staLro mn..rr,iun. n ' " a ^ 



24" 



nrvvi I.v «»<"*' 1 '" ' Mll . r -"ir.'^l I ' > 

,.n,.-...r.i »»■' , 

- ;*\ -.1 rl ,onUf 

tart V'" .^.' bSttoi ftf*Jg 

A , lw |.rn.n..- » ,n ™ k . ^ from a lueli- 

JUi - « r "'- ,u ™ T^in* 

, vp |,r..vr n«r . , rllllal M minor 

...n - * 

,Un«*r .»«">.'"»' ""' . , blli | ltine 

-* ^i-" 1 -; ' 1 ; , , ' • r .,, 

U,d 1 ^ ^Tb. « Buildings ,8. 



lUmage from high-expltMiv, „ii "' 

Fire contributed to t|„, , ""'I „^ I 
inps 14, 17*3, nni] I7d. * ik„ 



,. There wro tr» oxui,,,,]^ „ n 
„„|l conxtriirtiiui in t |,„ ^ " ,M »w, 
suffered nnin> tlmti superficial i "f 

atomic lK.mli. Will, t) n,-,.,,,,','""" 1 " Ir^ 

ing 4 und Section b[ of Kuil.ij,^ "'"""I 
roof mi->e-. Elite mill ,„.,„ ( ■ 

and tire which rc-.ii|i,.,| " '"Hi 
daunted Sections b nml r ,,( u„,iT """ 
x-ven building or -..rti„ ns „ f J '•■ 
of ttood-frumf riUHtnii thpi, V """"»». 
damaged. " , *«» % 

i Damage to building. „, tlii,^,, 
,,f .-.ui-inii lioii arc -hiHvn in I'd,,, ^ >d * 
and listed in the .In inn-,. aiinlv-i. h 
-how * damage caused hv tbr al „ njlr ^ 
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DAMAGE ANALYSIS 



OlOUBd »it» t.S3" 

TtoUl «•'•> l '"i<"»"- 

\,iliil>ri »r !!iHir»- 1. 
Ka«t> hcighl *♦<"**! . 
Menu elevation I ' I' 1 ™. 



Group 52. 
Biiikliiuc No. Jul. 
Occupancy: Switch loom. 
BuUifing '>!>.■ Wfc* linMM rhu H „n 

fini rJaaaiu'catioD: K. 
Ground lero: 12,200 feet 



•i..„i 



Roof. Corrroruird »»lie»lni. 

Tnwe* Steel. 
Fir>l Hour Concrete. 
Foundation I '<in< rcte - - 
Extmor walhv Brick 

Window*. 



Contents: Elccirir »« iu-b ecar 



PaniaH 



Sir..<~ Siiprr- 

tural nclal 
lix-r- 'per- 
cent) «»«) 



CflU-«c 



RUsi 



u ">"l|ili..n w 



U.M.IihL- s|„„l PrPl | 

of Inuliliiig ' 



Photo SM 

1>\ Irluvt. 



DAMAGE ANALYSIS 



Dun-n»m< 52 by 20 feci, 
flmuiul !'...r -iria 1 .«4» -on...- feel 
TnuJ am i ,IMU *o.trare fret 
Number of floors: I. 
Eirr height 24 feel- 
Mean deration: 13 (ret. 



Group S2. 
Building No. Ia2. 
Occupancy: Switch room. 

Rnildiris; iypc: Steel frm 1) 

Fire classification: N. 
(■muml zero; 12,2(10 fot-t. 



ComlructHtii 



Slrwe- Super, 

turml final 

(per- (per- 
cent) cent! 



Citue 



Koof: Cornieited metai.. 

Column*: Steel 

Firvt IliMir Concrete. 

Foundation: Concrete. . . 

Exterior wall* Cornuntnl uhraton.. 

♦ '■>Titi-nt» Kle in. «»n, |, eeur 







SO 



Blast 



Si.linK blown off pari 
holding. PfcoW -™ 



ml"* 



■JM 



1AMAGE ANALYSIS 



tW " Ifi feet. 



linn 



r.,i»i"i c »'" 1 



^T'Vood — 

T Concrete 

SSk 0eg2g« 

•JJJ. Switchlioanl 



l»"'l'li>iK No lt,l 

fjn- r-ln™,r,e«tio„ (■ 
'""""dwrn l2.2l.Hen 



lMi]i4^>- 



Stpe" S.tjK't. 
tural final 

(per- ' iper- 
eenli cenll 



DAMAGE ANALYSIS 



n-^.w. 4S by 35 Iee>i. 
KSfcoraK.: 1,6841 square feet, 
'•ulirea 1.6M *ui»re 'cel. 
\sotei nl Moor- 1. 
Ei<ehci^H: SI feet 
V«« rlevilion: 15 feet. 



Group 32. 

Ihiillinc No lb2 

Oceupanry: Turbine nam 

Building trpc Bnrk kwd-bewrwc walk 

tntwn (D). 
Fire rla«lflratmtl C 
Ground rem !2.i»KI feet. 



CorMruction 


Dinner 


Pi. frif i iMpap 


Struc- 
tural 

(per- 
cent 


Super- 
feu! 

iper- 
crull 
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»*( m... 
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o 
o 
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fmm \y,h„i 




?"«loor. Concrete.. 
►«n»Ution: Concrete 

Brick. 

irtilii Turbines ami generators 
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,a »>»-4T-_ 1T 
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ViuiiIht of fli«>r» 1 
\l,-,i„ elevaiion: i*'* 1 '- 



ComlnirlKiii 



Tru=»r* W>""' 

Kiril floor Conerele 

Kuiindalion C'SSr 
KMcrioi mill- l>''"' K 
('inileuls: Su iu lll>»unl 



Group ... 
Buililm? No. 



tsunui"* ; . 

( IrruiMiiry Swileb IhmjitI room 
Ituikliiu.' I.vp<'- Unrk liiin|.| H . a| 



Kin- i-ljiKsififB(ion: C . 
Ground HiSHM feel 



"•■ring 



»ilL 



1)11111111!^ 



Stnie- 
tora! 


Bamc- 

AriBl 


.prr- 
„-..■ 


1 prr- 
ernt! 


T 
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ii 


a 
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II 


ii 


II 


n 


II 


ii 



H^ctiim,,,, , 



DAMAGE ANALYSIS 

.i .*f—» Group 52. 

Dwn&oa*- 1 13 br 3a feel. BuMng No. Ib4. 

Ground floor »rr»: 3 **1 *|uare feel. Occupam v: Turbine room. 

Total an-. 3.W -<iuare lecl Builcfitig "tvpe : Brick Imil-ln-viiE »»!!,» 

Ximb^ofnoorv L miss ll)). 

E.veb«ghl . 14 tot, rin . ( . laNljnelllioI1: C. 

Mean elevation: 15 Ml I- Ground /.cro: 12,200 feet. 





Damage 




C«n«tructwn 


Struc- 


S.IIHT- 




De*cription of dam 




tural 

fper- 


liri.l 

Iprr- 


Caux- 








«nl) 


















Trua*e?: Wood . _ 












First fionr: Conrrrle 












Foundation' Concrete __ 












E-vterior wall*: Brick ... 


II 


n 






Contents: Turlum* Hnd gciii-iiitnr». . 


11 


n 
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. 52 f«" 1 - 
S* ' - n 000 *<)imrc feel, 
are* "ZZZ. i_t 



DAMAGE ANALYSIS 



Group fc> 
Binlduu, Nil 



ye* n — — — — 




DAMAGE ANALYSIS 



L.-a.o, 77 bv 73 feel over-all. 
5n,»t»re< vlOO -<|mtre fret, 
feuWrra S.IM square feet. 
Soulier of Hoorr I. 
Eitrbra.'bi 3! feet. 
J]«n elevation: 15 feet. 



Group 32. 

r. .. - ■ » No. i<2. 

Orrupanry. Boiler n«itn I) 

BuiMmc Irpr: Steel frame bnrk aall i 

mSA 
Fire ruwufirauen X . 
Ground wro; 12.2O0 feet 



Construction 



W Corrupted iron 

Wumt* . sieei 

" t " aaar: Concrete 



'Uhuihui: Concrete. 

'■nut h,i|| s CoinuTittoil iron ex- 

n-mi-ii brink WO <iinn 13 foot 

r "Till siil,, 

"">""- Boilers . 



Struc- 
tural 
(l>er- 
cenl) 



I* 



Ipcr- 
ctrjll 



Dnrnpuoad 



Bin 



Blast raiwd brvk "11 to «J- 
■,„,* PUotoW- 



DAtfJCE ANALYSIS 



Toi»i »«■• * 

NlltlllKTof H.«'l- - 

()„>.• lnjiiriii ■«";';;',,.,, 

Mean ***** " " 



Roof Hfea 

Trusts " ooo 

Fire* Boor: OooctTM 
fmnAttka Oooeww 

Ejueriorw.dk B"'' k 



Group s - 
IIuilitiliK No. 2a I 
(fc-rtiliaitey: Storage. 
Building i.v|h-: Brick 

,rtrs.« (F-2). 
Fire rbuwifirillion: C 

Ground «ero: 12,imki r t - 4 -i . 
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tural 

(per- 
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tiiial 

(per- 
cent) 


Caune 
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DAMAGE ANALYSIS 



IW»»bs: 62 by 31 feet:«2 by 31 f««- bS^"n>>. 2«2: 2el. 

Ground fl«r 3 " 800 fl "* " rt - (),-, ,i|.iiima Welding -hop 

Total un: ".•O" sp"*"* Sfri - Building tvpo: Steel frame. ». 
Number of floors 2 (E2). 

Eare height : 35 feel. Fire elns-ifii iilioti: C. 

Mean eleratioiv 15 feet. Ground aero: 12,000 feel. 



Coiotmetjon 


Duimi&t: 


DeietiptiQa frf <lu 


Si tui - 
tural 

(PM- 
CWlt) 


Suiicr- 

tieuil 
(per- 
cent 1 




Roof TSe 







II 

II 

II 


fl 


II 
II 
II 
II 








Tnaw Wood . 


Columns: Steel 




First Boor Earth.. --- 




Foundation: Conrrete . . . 

Exterior vw.lL Wood, - .nd Hour, 

tinrk. liml floor 
i iinN iitK Ari'tylini- .renrrulor* and 

n.lihtlL.' appnmtll*. 





"* I5.7W "I"""' , * , *' , 



DAMAGE AN 

firm 



BiiiUlms N„ 2M 
' 'round aero; I2.IHX) r.-, | 




T3r • 

Wood 

gi Steel ... 

Hour Bart* - - 

gfegfBS so 

x) abo 1 ' 1 '- 



DAMAGE ANALYSIS 



U-osino* 80 I.T 31 feet. SO by 31 feet. 

floor »rr»*: 4,960 square feet. 
T«ulan» 9.B20 square feel. 
XnttluT of fliMtrs: 2. 
Eivi ■Imjrhl: 35 feet. 
\\n« dovalion: 15 feel. 



Group 52 

Building Sot 2*3, 2r2 

Ocrupanry: WeWam«ho(i 

BuUditu: Type SteeWnuor.»oodtn>».mw«i««B4 

(R2). 

Fire rluwilirntion C 
i; mini. I tam 12.IHHI bet 





Dam«. 




Contraction 


Stnir- 
tonU 
tper- 
ccnt) 


Suprr- 
tViaJ 
pa- 
rent > 


CUM 




N Tile.... 


II 
II 











y*™"* 1 b i 

'.'wlliKir Kuril, 


II 
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'»W»tion: Concrete 
f^'nor , VS IU \v..od 





(1 
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585™ Aoetyletip generators tuid 
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DAM A<;« ANALYSIS 



, !muB d 

elevation: 15 



Croup 52. 
BttQdttl N<> M. 
OcluptlMg: Storage 



Buil'lint: WW Brick l«»ut)-l h ._ 
■ ([)) 



truss™ ■ ■"• 
Fire clniwilicntiiiii: ('. 

Ground imm 14,000 reet. 




Knot: Tile..-. ; 

SSSL^S 

Kirst floor Concrete. - 

K iilatiwi Cun-rcle.... 

Exterior walw Bnck. - - 



DAMAC.K ANALYSIS 



Haririi 135 by 54 feet- 

(.rouiui Boor area: 7.300 square feci. 
Total area: 14.600 sqoai* feel. 
Somber of floors. 2. 
Eavr hrisht: 30 feel. 
Mean elevation: 15 feet. 



( .roup 52. 
Building No. 3. 
Occupancy: Hospital. 
Buililiiu: type: Rcitifurt-cd concrete 

truss (E2). 
Fut classification: X. 
(iroiiml zero: 11,700 bet. 



C<m*lrurtlot] 



DamagS 



Slror- 
lural 
(per- 



Roof: TdV 

Treses: Sled 

Second floor. Concrete 

First floor: Courrete ami till- 

Foundation: Concrete. 

f"- , - T i : 1H 'r will- Ki-nifinv,.,] nui.Trh- 
iil.™r«„l|. I'ln.t.roinv Ili.il, 

>t 1DU0WS _ _ 

FlOHh__. _ _ 

Coo tenia. Hoapiud fomittrre 



Suuer- 
Acial 
i|kt- 

eenl) 










II 
I) 


50 

10 





Caun 



Ulu-ii 



do 




tii,,., ,„i.i i'* 'fi 

,„ on s,4.- I""" 1 ;" 
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4 1 feet . 

_^ff u ': t.700 rquare fool. 
W** I s leel- 



I'AMAtiH ANALYSIS 



BiaUi!,!,. \„ ^ 

Orounna-m |,..Vxir M 





B^— Steel — 
"•fLr (ororeie. 

Kor I,r "' k ' ,,- 

E "nl- l>|>er»tinr; t«l>le 



DAMAGE ANALYSIS 

(S3 by 54 feet ; 54 by 42 fret ; 35 by 



SttUm 12.S00 square feet. 
X«r»r of floors: 2. 
birlififHit: feel. 
Jlanrleralion: 15 feet. 



(•roup 52 

BtnMuv No. 4b, c, A 
Occupancy Ilusptu] 

Buil.iin.np.- Brvtload-faeanar wife, curl tra» 

Fire classifiration: N. 
f imtillil H'ro: 11.500 feet. 





DaitiuU' 1 




Count nirtiou 


Struc- 
tural 

(per- 
cent | 


Super- 
nrial 
prr- 
arnt! 


Cmiw 


Ikacnpiku U ,Um«- 



loaf CompoMii,,,, 

■ : -*- >!.-rl 

mm floor: Concrete 
ES? ( 'on. reie and lilc 

f I'unerelo 

tttmnr wiills: Brick 

C **"<* Bc-piu) rurnitDrt 





o 




o 



30 



Ula*t 



Wmdewi anil some (rum* 
Uo» n otil on east -oiw 
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BAMAGB ANALYSIS 



1 1 1 hv ft t& i^t 




GfOOP Kt 
|5iiilil."u' N». 4c 
tk<u|uitiey: Hospital. 
BridtH type: Brink |„„,. 

imo <K2>. 
Kin- ••UsHlliraliiin: X. 

Ground mk>: 1 i,5oo fact, 



Trusses: »« 4-— 

Third floor (onrrrl. .... 
■veond floor: CflnrwU-.---- 
floor Com-rcte and tile 

Foundation ^"";;'■ r '; 1, • 

Exterior walla: Bn<* 

Interior walls: »* nek 

Windows 

Contents: Hoapilal furniture. 



(Struc- 


BttpfT- 


tural 


ti.-.al 

trot) 


ctiit 









(1 


It 





II 








n 


n 


ii 





i) 
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80 





o 



Cuii-i. 



"'•'"■im.,, 



Ifl.isl 



{il " !W ">»l 9omi. t nwr 

ejlsl side. 



damage analysis 



Dimensions. 240 hv SO feet. 
Ground floor «m: 19.200 square feel. 
Total area; 10,200 square feet. 
Number of floors: 1. 

Kav.- bright .'17 feet. 

Minn elevation: 15 feet. 



Group 52. 

Bmkfiitg No. Sa. 

Occupaaeyi Storage. 

Bulitliiit! ivpr: SlwUrmntf (C2.21, 

Fire claasiHcfttipft: N. 

Grounil /i to: 1 1.500 feet. 



Roof; Corrugated metal 

Trusses: Steel 

Columns: Steel ' " 

First floor: Conerete *' 

r libitum- Ciu-rete. 

Exterior walla: Reinforce!) miierit.. 
corrui»ated metal above. 

Window* 



total 

(peT- 
<M,t) 



(pc*- 
eflit) 



BO 





25 



I IK) 





nhwi 



Blnst 



Drecriptioori* 



do 



Must U.vie.1 «l'' ral "' rt 

,„.. slleetl"!! "' 

^ *"" b 

Iniililin?- 
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DAMAGE ANALYSIS 

,60 by » feet ; 5b2, 80 by 20 r.rouj. S , 

— r. laac 



Jll^ 'ft feet: 51.2. 20 feel. 



Buildi, 



9Zt>ifl v „ IS teet 
V* 3rv»"""' 



'■ ro ""<l»ro: ll,5miteet 




'Tf^rou.'" 1 mrUj - ::: 

\V<hk1 
t*^l. W.hmI. - 

iff 10 "' ,k Corrugated metal— 
i^Sttnl barTand rod. on 
'"ooil raeks. 



DAMAGE ANALYSIS 



154 bv 71 feet. 

' lii.VMMi ^piurv feet. 



q-jbJ (t,..r area ■ 

~ — 21,800 square feet 



area 

„J*r of floor*: 2. 
Imbris*!. 20 feel. 
Stat elcviilion: 15 feel. 



Group 52. 
Biuldinc No. s. 
(Vrupanry: Storage. 

Building tvpe Wood frame . gahle and <a«-uaitli 

n»f» (E21. 
r'ire rla-dtiratiidi: ' 
Ground mid: 1 1,500 feel. 



Construction 



P* 50 perrenl romigated metal: 
L * preen! Ides. 
Tt**s Wood. . 
Wtmiw. W ( 



III flu 



ood _ 

r Win « | 
"rail,,,,,- Concroto 

fc" ('"net-He 
Q at ««lls: 1'laster nn 



W 



Struc- Suprr- 



turnl 

(per- 
cent) 



ftruu 

(per- 

crctl 



Dncnpua, d( daaaar 



DAMAGE analysis 



ANALYSIS 



Diiin-ii-i""- i° ,,% 'i'', l l Hi'! l iiinti' i." 

MM*"*" m 
Hamburg * 
K,.v. H.-.ti.i 

Mrdii elevation IS'"" 



(iiutljl fi2- 

Building Nft «A. 
IJeciipnry: StfirnKt'. 
Building km: Wood tram* 

1'irv rlnssiliiillilili ('. 
Ground MM! 1 MOO foot. 



K>lll|, 



Roof T'lr 
T,,i—~ «■«■■ 
Columns: Worn! 
Serood Buor. WOO* 

Pint floor Concrete 

Kound.l*>n ConiTrto — 

Control.: Steel rod* .ml bars on 
wood rmrk- 




■ fid by "i 

r-, ; 9fi 

"i H"" 1 ,, aim "i'""' v 

^fl 1 ' .1! feet- 

aW i. steal 



tost. 

(10 ec|imre 
feet. 



§"WW 52 

i , ' ,i,,hn K N». H„ 

Ur< 



/ 1 " in 




0«o#i**" 



DAMAGE ANALYSIS 



Dmiimioii SS b* 69 '"l - 
Ground floor arr. S.SOtl «qu«re fret. 
Total area' 1 1 .$00 square feet. 
Number of floors: 2 
E.vr I,.- en I 20 (ret 
Men rlri-own: 13 feet. 



Group 52. 

Building No. 7. 

OccupancT: Storage. 

Buitdiiu: (vp«- Wood frame, gable and i 

root* i E2 1. 
Fire elassificalion: C. 
Ground zero: 11,500 feet. 



(At) 

Steel 

0* I, ?V Concrete 

M Concrete 

"«ib: GUUUg**W n |e, *l 



Forge* nod *m*ll furnaces. 



Struc- 
tural 

(per- 
mit) 


Super- 
ficial 

{per- 
cent) 


Cam. 





100 


Bloat. ^} 
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Blast 






100 
n 


do ' 







BlaM .U.um 



Wiartoa, and [ruaes bout 
barna out 



DAMAGE ANALYSIS 



p-,..-:,,:,- 1"." t>l feel. 

Giojiiil tloor area: lfl,SO0 square feet. 

Ttal ar-a Mi.SM square feel. 

\cl»f of floors 1. 

Ifir lirtfdn .11 feet. 
UnD ftrr.tion 15 feet. 



Group 52. 

Building No. «b. 

tWupanrv: Bras? foundrr 

Building ijpt : Steel frame, gable tor* i AHi. 

Kire rlassfieation X. 

Ground xero: 1 1 .400 feet 



CWtrorlion 



Roof. Tile. 

Tram: Wood 

Cotaoaa: Wood 

Second floor Wood I'.. 

FinU floor: Concrete 
Foundation Clnllllia 

Kjtcnor null- l'lo»i,-ron w 1 ]„,|| 

""'""I* Sln-I Urs utul rod* ,,„ 
»ood rark«. 



I>aiuact- 



Struc- Super- 
ficial 



Ipcr- 
p-nli 



{per- 
cent I 



Cause 



I>-eripliofi of i 





DanlkfF 


Comtruelion 


Snme- 
tural 

(per- 
cent) 


5uprr- 

hca! 

(per- 
cent) 


Cat— 


""l f'nmixatrd aslx-stos 


n 


100 


Blast... 












B*?* Sled 

r„„ | " f '»Hi-rete 

j^"* 110 '!. Gonemtc 













50 

100 




"""'I': Comipulfti niftal ._. 
'fmdo*. 


do. — 


^Ill-Ill,, v 

""lM.,»|i! r "" , , ,,,s ' f»rg<«. 





(1 





DrKIlI*-.""' 



Urer .re "I 
oSl-tb sdc+ot t "'," 11 * 

out 



200 



Jt'.l 



DAMAGE ANALYSE 



ins hv M> I''*' 1 
T..I11I >>" •> ;>-''"" 
\|,.„ elevation: 15""" 



l.-.-i 




Roof. Corru*-'"' •» h «-' * 

Tnw* - 
Column* Steel 

Kir»l Boor: Concrete..- 

foundation- Concrete , 
K„ lWW w.llv Combated ""^ - 
Content*- Wood pallem* 



Jiinir- 
mral 


Sui»r- 
firial 


will! 


(per- 
cent! 









10 











1) 











D 





II 









(ilinl|> 

Building N<> 

Oiciipaiiiy: I attorn •toragi 
Umldiiu: type: Steel rrntin., ,,, , , 
Kir,.,-liisKitWlnm: N. ^ "' r"oh , 
(irniiliil «cro: 1 1 .300 fna. 



""«" 4, u 



DAMAGE ANALYSIS 



Dunciwori* W> by .W feet. 

Ground floor Mr. 4.000 «pi»re fret. 

Total area: S.0O0 aquarr fr* 

VuiiilHf •'! Boot* - 

Ea« h.ilii 31 fret. 

Mean clrvaUoo: 13 irrl. 



Group 82. 
Budding No. 8c. 

Occupancy. First floor — mnrKiiir *Jmp 

floor — offices. 
Building type: Krinforcrd roncrrtr (E!). 
Fire classification: X and R. 
Ground zero: 1 1.300 frrt. 





Damage 




Slroc- 
tliral 

(per- 
ceBtl 


Super- 
ficial 

(per- 
cent) 


Calm 


Rimf Concrete covered »j|L liitu- 

miDou* material. 
Srroml floor t onrrt'lt- -upporti-d mi 

»tcel licarut. 

First floor: Concirl* 

Foundation: Concrete 



























F-xtcnor wall* Concrete 


Content.. Kir-i floor small mui-iiitu- 
tools; -1-ntiil !'.,.,; „||j rl , (urnitun.. 







JAMAGE ANALV S i s 



.•MS 1>v U '''' ' 



of I 1 '" 1 '*, 



ill f'"'' 



.fiiiti"" 



ir> fro*- 



Grim,, 52, 
•PWbt No, ii, 

ana (Ho; u.rjKif^,, 



roof 1F.31 



ytnjli miller 



fO.rrup"" 1 » ihratM 

rfKow" "oncrete bt ^ ms 

iHT^t Concrete-- 

P* .Th-» Concrete. . — — — 
.V Corrugate*! metal... 

ir**** 




DAMAGE ANALYSIS 



175 by 35 feet. 
rerca;*6,IOO square feet. 
S.10O square feet, 
loon I. 
: 31 feet, 
ion: 15 feet. 



Group 52. 

Budding No 9b. 

OcrupancT: Forge «bnp 

Budding type Steel framr. gable not (Di. 

Fire rlawfiration N 

Ground nru 1 1 .500 fret 



C oa au Tiction 



*«f I'ornigai.il o'Im-ios 

w lU, r Knnh 
^"•Llmi.: Concrete 
Wcno, Corrugate,! susd 

"'""' v Heavy f, >rf . ra 



Struc- Super- 

lurml ficzft] 

fper- I (per- 

retit) «m|i 



C» 1- 



10(1 




10 

30 

II 



Blasl 



Fjitirr roof turfffA 



nae 

(iU-M iMOliMl ID «W«o«* « 

i.«-i sd> 



DAMAG> ANALYSIS 



X„m»«-r«f n«rr , ' 
\|, lew*" '" " 



■Mfcaa M 1 ^ ** * * * * 

Tru*^ w '" >d . 
t '..limits- 

kip.1 ii-" l ',r n- !l, 

Kent* WW «. 



Group S3. 
Huild.iu! N« 10a2. 
On-upmicv Pattern Htiirii^, 
Iluililmt: t;']H- "ix»l Irani,-, 
|.-„ v i-las-ifi" ntinn: (' 
Ground Be«L 




DAM ACE ANALYSIS 



sZTC area 11,800 ? u«e feet. 

Trial area: 23 <W I"" fwl - 
Number of floor* 2 

Mran elevalioli: la feet. 



Group 52. 

Bui].lin[z No. 10b. 

Occupanrj-: Pattern shop. 

BuiI'lJiiJI Ivjkv Briek IsiasUiearmfr wife. 

truss (F2>. 
Fire classification: C. 
Ground ft" 11*10 f«<-t 



llllllJUCi 



Coiulruction 



Roof . Tor 

Trasses Wood 

Columns:: Bnrk (35 by 30 inches). .- 

Second Boor: Wood 

first floor Ciuiirclr 

Foundation: Concrete.-, 

Exterior wtlla Hm-k (14 Inch) 
Content. 5 -: WsMHlworkini: iim.-liiiis'ry . 



Rmic- 
tuial 
(par- 
ens!) 



Sll|«T- 

(trial 

(|s«r- 
rent) 



C'nii..- 



Deacrjptax] uf 



iiG-1 



DAMACE ANALYSIS 



j sJl«»rr l«< 

rr 1 ? -HI I'*'- 
•VT.-in" 1 - ' 



..inictiu" 




Group a. 

Hre iU«,lir.„„ n . s 
'.round «.„,. n; )(K( 



IP^^L "('iiniTi-U' - . , 
Kf^Sb Brick 114 inch*) .- 

r ?nt* *"v i»" rki,| s """'"'"''j' 



Strnr- 
turml 

eenll 


Hiiii»-r. 
Iir ial 
1 per- 
mit) 





100 








(1 





11 


II 


II 











II 






Cm 



D "*«*">«« * tie, r-i 



DAMAGE ANALYSIS 

L . . J() (, T go foci (from pbotosV Group 32 

^1 si „i nr. -a 4 '(Ml -((liare feet. Buildin* No. II. 

STi. M 4 '(HI square feet, ((mipwy: Cok* sl/.tafr 

Ii< d.L~.r» 1 BlliWinn tvpc: S«eH (ram- ll 

JfmnlirT of Itoor*. t. _ . - sg . 

E. WU ritHit Not known. r™n,irt ™ iT^.f.,-1 

Mrtti .-lovulicm: 15 reel. Ground urn IlJWllcrl. 

Cimpl.-t.'lv sl.-9ti-oy. il l.v UK bombs. Silo cleared More survey. 



•jr.:. 



.1 "95 bv 30 
fr«t: ami ~ ..},2(io 



Tola! .1 3: a2. 1 *' 



DAMAGE ANALYSIS 



(tniiip 

BuiKlmic No- 1 2a I 



CV<mi paltry fcmtiiijr ,1,, r, 
Riiililinc type:. Sted4r*ii» ,n?," 
Kirr Hasrulii-atuin: N. 
Q nttffld tprn. 11,7IHI 




Cominirlain 



Roof: OOf^ 
Tiwk*: Sgd- 

Kirst lliwr Cnti'Ti'le- 

of rBgUir>. 



Stni." 
niral 


Suirr- 
Brlal 


Iprr- 


IS 






n 





ii 





it 




















II 





n 





it 


It 






rrij,! 



DAMAGE ANALYSIS 



Dima^km.: H. 295 by 35 («•«; «, 295 by 51 

fert and afi. 295 by ol Iwt- 
(iround floor area: 411,3111 squat* !<*•- 
Total area IIO.WHI sqiM™ '«"t. 
Number ,>( limits. «4, 3; *5. : and all, I. 
Kmc hrklu: u4. 5!) feet, and n-i ami 6, m ■««*«■■- 
Mean elevation: 15 feet. 



Group 52. 

Building No. 12a4. u5, ami aO. 

Orriipmirv Mncliinc simp. 

Riiiltj'uijj lype: Siffl-frnminl; liplii .Tain- It: 

Fire i-ltissiiii ulioti: N. 

Ground xpih: 1 1,500 fistst. 





Damage 


r> 


Strne- 
turml 

(per- 
cra) 


Suprf- 
«nal 

Iprr- 
rr-litt 


Cau* 


Roof: CorrupU«l asbestos 


n 
it 
ii 
<t 
n 
ii 



ii 


It 
(1 
(1 
tl 
II 


1) 






Trusses: Steel _ _ 




Columns: Sln'l 




Third floor <a4 only): Coih-im,. 
Viund Hour Ia4 only): Courri'te 
First floor I'ontretr 






F«iu«lat»n Cnru-retr 

tjnymr walk: Comigatnl mrul 

l.ootftiL*: t|r»vy nurhinr inoU 




ii 










■20(1 



DAMAGE ANALYSIS 



-j l v 79 fft. 

f2 -'". 'Tat -q"'*- 



r .«" ,r 2 ^, v no»q«» rr 

•.PV* noil ,a 



Building No 




*"P '»*iaiti 
'■'.ijurran^,^ 



t; „ lu .tri«ti"'i 



Hlrur. Kuper- 
tow) l| rul ] 
(pri- <r»r- 



pn.i«-trd ».tb 
J " d « , IK Concrete 




DAMACE AVMbh 



n,^^ 90 by 76 leet. 

.., area rt.SIMI -quarr hit 
rra: 6,800 square Iwt. 
_jrr of floors: 1. 
I&rr height: 27 Iwt 
Jinn elevation: 15 fwt- 



<:.ni»t ruction 



Gniup 52 
Buililuis No. 12rl. 
(Occupancy: Co 
It-ill. I.t.j tTpr 
Firr rlafwiratKm: N 
Ground lero lljOllfrrl 



Ii 



Cnrraatnl tnetal 

: Sitti 

Strd- - 

t IW: C'oiirrt-te. — 

"andaiion: Conrrpte 

«t»n«r C'ornip I n.el.il . 



Damaf 1 



Stnir- Super- 
lural ftrtal 
iprr- <pw- 
rrat) 



Dr.mpti.il J .W 



C»U»r 



367 



,, k* |7 fwrti 
p,„w.iifi«i>» ;'- f,, i 

t,vi: nii'l 11 ,, ,\, H | M |iuir>^ f'"' 1 

wass? " : " 

Number of floor* ' 



<",ii..lrurl»>" 



■A, IS 



,» a ma<:k analysis 

( Iroup 32. 

Building No- }-'•-• ''I. hikI t-fi 
Omiliiim-y: ( rsinitliV „| ln 
n..;i.f;n,. tamo: sti'i'l-friun,. (j)) ' 



21 



-Mfd nirlal 



I'onrrele 

Qoatnn 



f lr <t floor 

FouimUiiiui I onrrrtr - — ri 
(\. n ,,nl< WeWmjapporatU* - 



Building type: SI 
Kin 1 1'lussilw'iilniri: N . 
Ground H'n>: I I. .1(111 foot 



Sirur- 
mral 
(per- 


Su|»-r- 
fieial 


l»r- 


real* 


crnt) 























o 

















e 



DAMAGE ANALYSIS 



249 b* 59 S*t 
jiin 'lUll *)iiarr feet. 

Tout mm: 14«rt> «iuare i«* 
Number of flow* 1. 
Eatrbngfat 27frrl. 
Mean rlecaiMO IS RM| 



Group 53 

Building Xo. I2c3. 

Oeriipaney : Coppersmith-.' ^Imp 

Building type: Slerl-frnme IA2.3). 

Fire cluwifiratioir X. 

Ground zero: 1 1 .SOO feel . 



Roof: Corrugated metal ... 

Trtt*e»: Steel 

Column* Steel ^ 

KlT>t ikior Coiierele 

Foundation' (Vinrrrle 

Ulterior nauV Corrugated metal 

Content* WrMing apparatus 



Strut- Suprr- 

rural aria] 

(per- (per- 
cent j cent* 



Callfe 



JieMTijitkHi M 




iama<;e analysis 



■ j liv NO ■' ' 



«'» ,r „, -.IK) Ml' 1 ""' 



flM'l 



C.o.tnurll'"' 



i,eel 



:i hI metal 



Group ,y> 

"'"''['"it N.. 



Daiuat. 



Ewih— 



Moulding equipment - 



1 

fttmr- 
turn] 

{per- 
cent) 


Super- 
ficial 

per- 
cent) 
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<l BUst Wad at Bonk 



.do. 



by t — 
of rerucal. . 
VVineim, bkm« «t « nana 
•airaft 



DAMAGE ANALYSIS 




II, 359 by 35 fret; d2. 359 by 32 
d3. 359 by 29 feel- 
flmadflW area 4 1 .t">(Hl -*iuare feel 
fatal area M.2IM. square feet. 
of floors: 2. 
brtfjil: dl. 47 feel ; d2. 44 fort; d3. 40 feet, 
rlrration: 15 feet. 



' ipeip 

Biitlcliiu: No I .Ml d2 and dl 
(Vrupanry: Matter abap. 
Budding tvpc Sterl-framr 
Fur rlasREtalion: N. 
Ground lrn> 1 1 400 feet 




1 """tim^l metal 

■* Si eel 

S: s "«-i ■ : 

,u '«"«i Oonorete 

'"oileiete 
Mr '"" ii ' ' r ""' 
,„',',* 1 1 ''""-"imtcd metal 
'"HVy marl, U „,I S 



■2KI 



DAMAGE ANALYSIS 



]>>n ■ton*-. 



(Ml 



,!, HIS l.v f"'" 

■",v.;:,;,..,ir .->:<■ '»:;-;J;; 1I „r, 

X,iml«Tof ,,, K feel; f. 

Mean elevation. I.'"'"- 



;|. HIS I.V 



:tl> feet 



Croup S2. 

Bunding Not, t»l, b», ui„i r 

Occupancy: Unuts inul iron f,'.„„ 1 

BufloWype: s.,,i-r,,, m ,.. „;,' ;, 

Pitts rliisslficnlion: K. r, n« 

Ground «ohk 1 i.;mm> root, 



Brtol: lotTUcaicd »» br>u> * 

Trusw: Steel 
Columns BNS 



FuM floor: Earth 

Foundation: Ooitewt*— -. - 
Kstetw wall* Com**"" mrUi 



Sour- 

lural 6=W 
(ptr- IP"- 



Window* • 

CMMk Furnace* and moulding 



so 




M 



Blast, frag- 
ments, dobrts. 

Blast ami frag- 
ments. 



Mtttln 



_do_ 



d ti «a| 

All damage nWri . 
.•xp iMivr bomb. " - 

Al !_ <«' tod, . lfk _. 

l»o column* 
atroyed. on , » 
several ilightly W ^ 

Large amouiil of MdiDgaaa- 
from north »„).■ ,J „j J 

Most of windim. hnlii) 
north side of huildaa: 

See 12e2. 



Remarks: Figure* for superficial roof damage do not 
time war abo stripped of TOofiJip. 



include 



strurtiirally damapol altka, 



370 



„r " |S ^9W»0.uare feet 

1 ,::'.".'"« r,r " 1 - 



JAMAGE ANAI,VH| S 



Qnup 52 

' m '"" 1 ""' II :n»,|,,., 



anted M&"*»» 



forrt'i 
. Steel 

if 




a*!* 1 "* 1 



. (/olHTVtC 



" t \Q, iiildv one end 
in! 
Fu 



all): 



B&toZZi and moulding 



l» 
I) 


25 



Blast «nd frag. ]>, 



Blast and f ri/ . 
rnent. 





lOtl Blast ( .mplrtei; .UtroTM 

11 Fragment* llw trawbor omar 



- Figure* f»r superficial roof damage do not include arm ftrarumllr 
<> -ui|i|» 'i <>f nuifmi:. Photo* 2V> 24«'. an<l -!47 

DAMAGE tHUUSB 

102 bv 18 feet 



micau: pi . 130 bv St feel : e2, 102 by 
U hr 10 bet; and gi, 75 by !3 feet 
.1,4 Boor area 9.000 square feet, 
larra: 9.0110 square feet 
iter of floors I . 
r aright: 15 fii-1. 
1 deration: 15 fi 



( .muji 52. 

Bulling No. 12trt. f2.p3.aadr* 
Occupancy Foundry 
Biulding fVpe: StcrMrame (O). 
Fire elassaVatam: X. 
Ground kto 11,300 led 



fttn 




^Nimi. st„,.| 
C ! l,K,r: E ««l' 

'" wall-' < 'orrucaled iik-i jiI 



1 lllilloH 



TV*,, snndl l.u.blin^ destroy,,! b.v 



W, tSD I'.v » 

inn j .1 



nd 1A «0 l,v 



l>i mww 

31 feet 

i it ill 

Total u" " , 

v 'r", I.T: '••<•"""' ''-• wf '"" 

for* height 111 

Mean . l.-vuii"" 1,1 " 



lomlrurtion 



Building N'». iabl. inn] la 

OlI lllllllll'V: Hlei-tillo hIuii", 

Building type: S l-fram.. . 

FHre olnsnncfttlon: N. ' n "**j 
( (round «0ro: 1 1 ,40p foei 



Tim** 8««t 



AImm Swel ' 

Tow Hour Coprrrtr 

Foundation: ConiTrtr . — y^ '" 

Content* Equipment for 
ol rntws. «bu Himf maebme tods. 




rv.,. t i 



■I-.., 



Alm««t n, lM>! . " 

Two ini^, w 
■K"d «- to Nana! 

MwtofiC 
•Iup to fragnwnu 



DAMAGE ANALYSIS 



b3, 420 by 35 feel ami M. 420 by 

32 feel. 

Ground floor area: 36.300 square feet. 
Total area SI J110 square fret. 
NunU-r of Hooiv li t. 1 and h4, 1. 
E*tc height b3, 49 fret ■lid b4, 63 tret. 
Mean elevation IS fret. 



Group 52. 

Building So. I2h3 and hi 
Orrupanrr : Machine shop. 
Building type: SlecJ-frmme; 
Fire classification: X. 
Ground zero: 1 1 ,500 feet 



OMbaaWi 



Roof fornieaieil a»l«>i« 
Troaas: Steel 



ColamM: Steel 

>*eon.l Boor (1.3 only"):' ConrWte" 

f ll»l li«Ot I f,.|,, 

Fi'uniUimn: (Wrrte 

«:;,z: ,,]U r 

fV„,i. „|. Heavy in,,, I,,,,,. 



llamin 



Si roc- Super- 
luraj firial 
(per- (per- 
oral) rent) 



I au-e 



40 







80 
1(10 




Blast . _ . 
do. 



Blast . . 
do 



* ' * »"^»Wa of damage in 1,6. 



1 k-rnpiMii, J il 



TWO II""'- , o 1 ] 

plosive Ixinil- »»' 
ri .,,li,cenicnl. 



^72 



DAMAGE ANALYSIS 



- hv tfO f'^'t- 

»oi'- -' ;"*"<» *<i''" r '' r '''*'- 
|fl»". r ,.M<m' S «i»" 11 -'"" 1 - 



ihrtiinrtr" 



lotr"^" 
' ; Steel 



,1 asbestos _ - 



T(„,r Coll' " - " - 



1 BnlT : ConfTOtr 



*'riiup 50 

onBding No, Ljhs 
Biiililiii X i, * ', ""'■l>»n 



Gii 



Ihniw 



"""I '■> >« 1 1 .'(IK) f,.,,j 



Si nip- Suprr- 

tunl fin*: 

fpfr- (nrr- 

ernl ' renl i 



'-"an* 



70 Bunt 



.•^Concrete 

u^jpn: Concrete ----- - — 

»alU: Corrugated metal 

totu Uaekinc tooU 



6 


ii 


Hln-i mill frag. 






rami* 


8 





BUn.il,-l» w .,n l i 






fragment*. 





11 















80 


BUM and frmr- 






tntuta. 


o 








«■» rartiaa af 3 u 
a» ai-U ». rraar rail m M. 



>IM rk*: Falling debris did nol damage any mariiims is thai trrtion. nakaStt. 



DAMAGE ANALYSIS 



B««i>iMri 74 by 50 fi*t. 
Gnuul door arra 3.700 square (eel. 
_ 3,700 M|uarr feet, 
of tli tor- 1 
hnfht: 32 feet, 
rlrratiou: 15 feet. 



rDHMnirliuij 



Group 52, 
BmUna; No. I2j. 
Oerupaorr Stonapr 
BuiWme tvpr SteeJ-franw !U- 
Flu il>rifi""' : — t 
Gmund wro: 1 1 >0fi feet. 



Wn, '""'i/nnefl.' 
(.■„„ ' forriiuiiied metal 

I iiktiown. 




DAMAGE ANALYSIS 



i i l liv "ill ft*' ' 

Pllllrll-loll- 111 " 

Vmnln r of 11'"'?; - 

k»v,- ui.i 

Mean deration: l-lci- 



«d k. 11:1 W 
feel 



■>ii Group 53. 

Building NO 12k ma in. 
i ),i'ii]ittnfy: < Mlici-8. 
Huililiim |v|„.r Miillislory, stwsM 
Fire classilli-ation; iN, ' ,r »«iu. ((,, 

Ground zero: I I.HOO fn.|. 




Roof: Corrugated metal 
TnL~M> Steel 
Column* Sled 
Swond floor I onrrele 
Firsl floor: Concrete 
foundation ("oneiric 
Ktlerior »alk Comicaie.) 
Contents: IKfirc furniture 



DAMAGE ANALYSIS 



,- f ,.,.i Mid in by -i-i fe*t. 
wl'> U;;„i square to,-! 

•SSo m I ••• 



mi' 1 ; .'>r.-'i . 



_j ( T oni*n"' r ■ " 

^ Concrete (.pproiinialelj 

^^incb. «p,m>*un.te) 
^trilhaoodfinuh. . 
fL>or il-'-i'i''' 1 B PP ru ™ nst ''' 
J™?~ with »ood finish, 
■"f /|2-ifirb, approximate? 
"Z t a-iin »ood finish. 

iioii' Concrete 

.Talis' Concrete ( 10-uu-h). . . 
raafe: Concrete (8-inch) 



Qrottp jj, 
Buililiiiu \„ |, 
""•iiiiniii v f'ui.n 

BaftKg iv, ;!" , ; r l , V" ,1 '*« 




Cafeteria occupied part of 
w Remainder of building. 



4--, 



73 



73 







<l 



100 
1011 

ion 



"■Mr- 'testify 



Blast and 6rr 

do 

do 



Do 



bonnlmt 



b: One direct lot and one very near miss cracked Boor* and rolntnw and natwd 
ipused reinforcing rods and caused still more collapse. AD. damp- dor to task-* 



DAMAOB ANALYSIS 



sriKS » Bi 



G rou p 

Bml.lil.C N<'.: ISal. ii2 | 

( )i i ii)iivn' - v: Hmlcr -.lii>p 

Buuding type: S l-frame, | , 

Ground «ero: i l.itnti fi-.-i . 



(Vminrflion 



Roof .1. corrugated "T"*.:!"! 

purlin-" ihrnuiH*"" 
Trow* Stoet- 



Column*: Steel 

First Boor, Concrete 

Foundation: Concrete .-■ 

Exterior wall* Corrugated dm""- - 

\\ 

Content* llrdraiilir prr»««. heavy 
tnarhute Mob, aeldiug equipment. 



itirai 

(prr- 



IS 



final 

,|*T- 



SO 





00 



00 



Blast anil frog- 
men ts. 

do 



do. 
do. 



Blast and frag- 
ments. 

do 



U'*« «f mo, „ npM , 

atomic bomb """ti 
Trusses , t *">itl. 

■ng» badly J,.' «*H 

hrokrn. 
Two rolumm baiOt cm. 

by vcrr clow pxi^T 1 ! 
Our IhiiiiIi dctwuii^j^, 

causing |o-f r)ul ' 

di-pUring fool of « ' 

Most of damac- diw m lt 

explosive. A in ^ 
caused by ntiimir U«a 
Most of «iln]"m>hJoT6a»| 

hurh-explostvr*. 
See note hdo». 



Remark* IM the SS machine tools in the entire boiler shop approximately 40 percent >m> 
damaged About half ol I bar were in Sections al, a2, and b. All this damage was niwdk 
,s I1ioi<« .'.V, 217, ■>:,<!. and 200. 



riH"" r 



DAMAGE ANALYSIS 



3g - "** 



Group 52 

5^wtti(Ho. tit 




,ed metal. s 1 " 1 ' P ur1ins - 



90 Blast and in.jj 

IllMll* 

' 



Tna "* bw by deoVrtiaa «| 



j*,: Concrete — - 

• -non: Concrete..--- ; " 

Us: Corrugated metal 

htraur Light and heavy m a chine 

EE 





I 


so 

20 



Blut .ml frm,. Htgb^faah, b.* t^^. 



BUM. 



. Window, bknra est at ana* 
t ^eod of hoiblmg 



Hriurks Almost ail structural damage in this budding is dor to drftWix* of rahaaa*. TW 
(nr !>■ til ij- r the sec i floor level, lie d^i-Mum h. ::,jjr. ar . j ti Ma 



DA MAGK ANALYSIS 



Dimension- 'JLl^M^ljoiqBM* f '"'' 

K„v, height w 
\|,,,n ,I.Mitmri » lMl 



(innip 52. 
HuiMitiL' No. tSil. 
I h.i'iipiiiii y Under -hup. 

BuMmg type: Stecl-fra 

Kin' claasifical Ion: N. 

Ground wr«: 1 1 ,0011 fp<.| 



Hghl 



' 




Tnc*w Steel 

Steel - 



First door OlllHtf " 

Foundation: Cum-retr . ----- ■ - 
Exterior walb: t'orWl"! metal 

Metal abe^" M~ulic 



iiirue- 
mial 
.ucr- 

OTBl) 


Suprr- 
pcial 

rent' 





100 


50 





15 














n 











100 





40 



Blast. - - 

Blast, frag- 
ments, debris. 

Mast and frag- 
ments. 



Blast. 



r«ro cplttmm i»„, i- 1 
[">*nu.s; "tt„ T . 
Want o( ne, r -m«- 
lug exterior a .J^ 



Marliine (oi)U 
fragments. 



DAMAGE ANALYSIS 



75 bv 23 fret. 
Crouml floor area: 1.700 *quarc feet. 
Total ares: 3.300 square leeC 
N umber of floor* 2. 
Eaw bright: 20 [ert. 
Mean ekration: 15 feel. 



>ui> i 
Building No. 15e. 
O mmm qr: Nut in use. 
Building type: Steel-frame, m illusion El 
Fire classification: X. 
Ground zero: 11,000 feet. 



CmelrortiiHi 



IU..J < 'omigaK'd in. ui! 

Trnw Sir.l 

Columns: Sted 

Second flour. Concrete 

Kir«t floor: Concrrto 

Foundation: Concrete. 

Exterior nails Xo covering. . " 



Slrur- r!uprr- 

mral final 

tp«r- <per- 

'■■i.i eent) 



fame 



•^uU^^lZC ' ,,ll " r,sl thl! fuU ' CI, B lu of Building 



15 bui mo* " ( " *' 



:>7« 



DAMAGE ANAl.Vs ls 

111 by « fl f '''' 1 : 23 by 13 hcl '' 75 b - ™ 



, >'.p.. I 



. 4.70(1 *<l"nre. 
iuax< feet. 



*r . . hi feet 



Gtota 52. 

»uii<r„ 1K No lsr 

«<« M 



(•oi>sl'" r,i ' m 



(lirrlll »i«l nft«i .... 

_ Sierl " " ~ 

„ * Steel 

Concrete 
.lam. Concrrte. 
r aalb: Corrupt"! metal, 
j^mts rump* and tanks 



Struc- 
tural 

Ipcr- 
cenl> 


Suner- 
ticial 

<v- 

ecnli 








II 


o 














J 







« 





n 




DAMAGE ANALYSIS 



; 138 bv 60 feet. 
Boor area: 8.300 square feet. 
M - 16,000 square feet. 
,-uf floors: 2. 
n«fht: 25 feel, 
elevation: 1 5 (eel 



Group 52. 

Budding No. 16a 

Omipanrj: Storage. 

Budding type: StccMrunr. tagitstwr FJ 

Fin- . UssUVatiMi (_' and X 

Ground torn: 10 Jot) fret 



C'uiistrurlkjo 



Steel purlins: corrugated metal 



Steel, 
s Siecl 



JjJ"or: i Wood 

"""" ' "otletel,- 

n , W Cornigaicl mem) 



Struc- 
tural 
(per- 
cent) 


Super- 
ficial 

iper- 
ceul) 







100 


Bla«l 










s 





Ula-I 










(1 


5 


Bktl 


5 





. ..do... 





10 


do 





30 


do.. - 




luknown 



(".used br •lonar boob blast 
PbotniM. 

Colunui* diipcKed •) foot by 
eratrnnf »rti™ "9 "'*' 
raw 

FW Jabs rrarked bv rr.ier 



r'oui 



"mt'utti bml.rn !•> riaier 
M«i*i * i iii" w 
Atiuiur l«'mli I*" 
»-u,di.»> on w" 11 ' 



It Urn 



Wstoejlarieoaa 

'tl ^"'"''"t-'iu i ll. «all, .f building al""*" ,K "" 



J7:> 



DAMAGE ANALYSIS 



Dimension* a,, \ b \?|inn»i|U» ,r fl "'' 



- 1 ' 



Boof: Wp«rfto;rorro«.t«dmeul 

CJumn- Steel 

Third llwr «>"»', 

Swood floor 

Kie-i !!.-.r I ..M. ri'[i' 

Foundation. Concrete—.- —^X " 

Fitenor aallv Corrugated melal - 

Windoaa 



(irou|i .">'.'. 
Bliudtng WO. 10b. 
Oiiiiiiamy: Storiun>. 

Hiiililiii!.' type: S l-frnmn, 

("ire <-lnssifit-«li<iii. (' nn, | jj; 
Ground aero: 10,800 feut 



hi 



'"III.!, 



Content*: Miscellaneous 



Sinic- 
mnil 
iper- 
ccnt! 


Sll|NT- 

Beau 

ttul) 


l "BUM' 











100 


Blast 









































20 


Blast 




ruknown 



K'ltlreh -III, 

blast. 



Window. „i, nonh vij, 
by atomir bomb. 



Krniarl.- F.Menor Verting on north side distorted hut not stripped by atomic book. 



280 



,,j hv * fl f '"'' 
J x ■ ll „ 11 ." la.CHK' H i|iiitn- !-> l 

i<:iV,^; 



DAMAGE ANALYSIS 



IH - 



"roup 52 

»Hll«lll lK | V1M . ,7 , 

K.- ,l r , r -: 




1 hi- lO-im-b steel Mx-ains. 
';■,;;:,„.„. 1*.™* 12- by 14- 

a** 



- Concrete 14- by 14-inrhea 
Pf?7frei f inches. , 

floor Cooenrt" (S inches 

itatllnor Cooewte 

Sedition Concrete -.--j— 

«alls: Concrete (8 inches 

(ban? - 



15 
60 

70 
SO 



^^uwr. a^E 
^ arfd by rfin« bi3 m **" 



do. 

..do. 



I I 

Blast and frag- Murh of 

ments. a ma liil 

100 do. 



Kreiark*: This building will require complete rebuilding. 



BAMAGS ANALYSIS 



Total J ' „ .> 1 

Number of Ikmr.. -• 

M,wi ,.|. v»tRm: l»h*t. 



( facOUP ' — ■ 

Buildbg No 17*2; 
Occupany: fuUhone, 
BuililiuK l>'|M': Multistory, 

fnimi' (E2). 
Fin- .■lasaificalion: C and It. 
Ground fro: I l.'J(IC) foH 



' 




Roof: TuV on wood ibtttinf 

This**: Wood 
Column*: Concrete 

rVrond tim roncrelc 
FifM floor: Coocretr 
E\t»nor *aUV { <*rrelr 

Wind.™*. 

Content*: Kilrbcn equipment 



SlTUt- 

oiral 


Seial 




£5 


llirr- 

«Ol) 













100 


Blast.fnunuents, 
fire. 


100 

8 

10 









...do. 


BU>t and frag- 
ments. 

do 






100 

70 


Blast 


5 

n 




Blast, fragment*, 
fire. 

Blast and firr . . 



lk -"llllt 



<«>■<■< hit „„l> 

IMioto 2H2. 
A fe»- rntunw 

direct ■ a i ■ 



H^arkT Fire btnwd thrtxu* •l"*' 5 * "P of b u ^ din f - £"* ' li<1 n °' 0Hgi "' 1 ' *' tK * iU 
dvJSSonbut Spread in.o building fn..« Section* "b" and~«c. 



bv *0 fl "'' 1 r , 

• ■) BOO •qtutw I"**- 



Kit* 



ANALYSIS 

firoiin r,2 

(K2, K » Mute*** b*4 
I'm " 




; .,pir""» 



. • destroyed. Prob- 
sheeting. 



tii**" . 

-Wood -•- 

fc „r Concrete. - 

roncn.tr 
not. Cmrr.-W 



.all* W*. 

liiknown- 



Ktroe- 

(pcr- 
trnt) 


Super, 
nrial 

(PCT- 

nnl) 





100 


100 





100 


It 


50 











100 








10(1 





100 




BU»t and fir* 

do. 

am 

do ; 

Bloat 



^grfa: Building completely destroyed by direct bit and firr I Writ barf bm 
(rf tidd warn. 

DAMAGE ANALYSIS 




«»: 140 by 54 fret. 
Joor area: 7,600 square feet, 
■a: 7.000 square feet, 
of floors: I. 
BTs4t: IS frrl. 
rlriolion: 15 fret. 



Group 52. 
BuildW N'o ITr 
Greupanry: St ar o y . 
BuUdrns iypf IVall-btarita: < U I 
Firr riaannration. C and \ 
Ground icro I0MK1 frrl 



Construction 



Till on wikmI sheeting 

I[?** > W ood .... 

'•llul ' ^OOtWtO 

^""f'Klls: Brick. 



"■"UN '«, , 

I*.,,,; ''"''■"''''■.ri,nt«rs,l) Pft TV 



Struc- 
tural 
(per- 
cent! 


wiprr- 
tral 
iptT- 

eral] 





(AO 


100 























15 








ion 





100 





100 



Bla«! and fitr- 

....do 



Bbsf 



]i|„^i and lite 
Firr . 
do 



PotttoOJ of roof blm om 
bv bomb* « "ibw 
llrrn rstinr roof jurmd^ 

Sr» nnlr ahnrr. 



| Rim b, nt. Srrll.*- » •* 

"6" 



DAMAGE ANALYSIS 



M,»u devatKMi: IS 



Groin) S3. 
Buudtng No. 179. 
Oi'i iiimiuy: Office*. 
Huililiii' r ' type: Multntnrv 

fniiui. i HI I. 
Kin- I'lHssiftcmtioii: R. 
Ground zero: 10,600 (Ml 



. |, v HI feci; l» :« 



I. 



I ,siii """';'| I'"' 1 |" llllll «i|imn' rcrl 

faS tool* " 
Lrof f,.,.|. 



DAMAGE ANALYSIS 

****** B2 



Gn,.,., 

I'J'I'llllir t Vl „ "" .• . 



-ilnilt 
Irn f(.;'| 

Rw ili«.ifi,„,„ H 

'•<»ue„l „,„ ■ " 



'""■'"^Wm. 




Root Concrete 

rr-.i-—-- Concrete beam* 



Columna' Concrete 

Thud floor Conrtrtt 

Second floor t'oiKn-lr. 

First floor Concrete 

Foundation. Concrete. -. 
Exterior walls Concrete. . 
InlcnorwalU: Wood 

Window* 

FUliftfa . . — •- — ---- — 

Content*: OftW furnilurr 





20 










Itl:i<i ami frng- 
m.'iit- 


10 





do 


30 





do 


20 











o 

90 
90 



90 



">*X1 f„, 



f .in»>r"' n " B 



Blast mid fire__ 

do 

do 



._._do „ 



( Inly mi.' ,1,1-11 1 . 

-!nd «i„i : fr ,i ninfi 

beam* , n („,,„ ft, ■ 
Cdummcrwk«j 

detonation. \„ 
Tliird fl«»r«.,| lf ,^J* 

and then Ml nnu,^? 
Twentj-6ve-fooi \xLu* 

floor by bomb ImSl 

tllinl floor rooui^j 

rrarkuumf Un> 



Spread of fire iJimaja 
Fire burned ilir-mtW 
top floor-sand (iirnqfii ' 
all of vToumi AW. 
mr content* and Sr. 



», Concrete 

Boor Concrete - 

Concrete 

-.yar. Concrete 

-^.I.IMIII 



Remark*- All damare dur lo HE bomb. Construction similar to Building 20. Photo- X 




Concrete 
„||. Concrete 

JIj; Wood 



Off iv fund tun-. 



Striic 


Suner- 


lutml 


adal 


(per- 


' JWf - 


Cfllll 


anil 





I) 





























ri 














» 





(1 








3(1 









,M *<4il 



nu-i 



■or. Mm « b, mmmt 



cults: Construction similar to Building 20. 



DAMAGE ANALYSIS 



284 



iffl by W feet, 
area: 3.K00 square feet, 
ura 7.600 feet. 

of Soon: 2. 
hrtdlt: « feel. 
ek-ration: 15 feet. 



Group .i2 
Budiliii£ No. 1Mb. 
Occupancy OftV»- 
Bod<W ivpr MuhBtorr. fn 
Kir. classdVatioo R 
('.round tero: 10.3*1 tVrt. 



> (Ell. 



'Wren. 

" CotWWe beams. 
■J 1 ooerete 
("^Contaite.. " 

" 1T1 '•""•i <•< 

■•r xT^ii A"** ,,, ' r '* -t *- ----- 

Fnnih,,,-,. 
'""" lrk " : Wtmliir i„ HiiiUlinj; 20 . 



Slruc- Suprr- 

tunJ firiil 

iprr- iprr- 

crnt i crm ' 



DAMAGE ANALYSIS 



■ftfrttj M l, . v - > - f, ' , ' t ' 

(ir "", 1 " 1 "'',.,,„...■ (■-•" 

Tumi '•»'» H " 1 
Xiunl-T i.fi1'«'p, 1 

M,ni, ele»«non 1 



Group SB. 
Muildini! N" 
Occupancy: \"t In use, 
llnililiiiK type: Wnll-l>enriti K (j). 
fire classification: (' ami s 



DAMAGE ANAl,v^| S 



CociOrurlk." 



Hoof Til* «'»»' - h "" inC 
Tru*». Wood . 
Fmt ooor Conrrri* 
Foundation P"552f 
Exterior «alb l ,nrk 
Content* t'nlmmn 



inifil"" 




,1 bf r, ' rl ' r . 



Lfht- 'W) feet. 



'•roup gg 
!'" M "«-' No. 20. 
Diuldtag tra> vi i. 



DAMAGE ANALYSIS 



jt^^: .-121 by « f->: b-T2 by 63 feet. 

Boor area: 12.2011 ;quw 
Total area. «1 1U " V frrt - 

Number of Boor*: 3. 
Kave height: 59 feet- 
Mean Ju ll i — ' I s '*** 



Group 52. 

Building No. 19a. b. 

Occupancy: Offices. 

!'.. :■ _■ type: Multistory. Iranir <E|, 

Fire clarification: R. 

Ground zero: 10.200 feel. 









Com run km 


StTSC- 

toral 

<JKT- 

eentl 


Sapey- 
ErJal 

rrnl> 


Cause 


[fcMTtplkni <i thsar 


Tn««r» Concrete (warn* 














( olupitu: Concrete 












Third floor Concrete 
























KirM lliMir: Concrete 


II 









Foundation: Concrete 


II 


II 






Ktlerinr *all» Concrete 












Interior nail.- Woud 

Window. 

Contend (Kfn-e furuiiurr 


(1 



II 


30 
80 




Blast 

do 


Window. tftLfftH 

i 7u; . NhMie •<""" 
norlli -i'l" 













Kernel*. I niwnirimn similinr to Hnildin K 211. 



28(1 



^rete(lf.in<-h«* itl1 N« 

* V.^"" b, * ros <2 ° by 19 

Concrete I'-'t-v Hunches, 

ft^r Concrete . inches 

Conrrrte 7 inches. 

^ia, Conerele- 

Iraalk Conrrete 14 inches., 
,«alk: Wood 

•i, Office furoiturr? 




Sinie- Su|ier. 

l ural fieial 

<per- <per- 

) eem) 



Bin-! 



AH ihuuarr rcpaimj brim it 
■a* tarreifd 




DAMAGE ANALYSIS 

si .... vj 




,.|| hi li'-' '''''' , , 

M,„„ elevation: «S reel. 



OMMIMNiM 



Hoot Concrete - 
T __ ('oneiric lieani» . ,, 

mncrctc remainder -a b> 

23 imHif*. , . 

ThiHtl<-r Concrete ^ 

FWI1,., i 7 •'••»•- 

ESSSTiS WTnod Mudd.ng.nd 
iila»trr. 

VWHI. 

(onlenu Mechanical and clicmica] 
:.-riNJ equipment. 



I [roup 62 
Building N 
i > i iimuicj 
'liiiNtm 
1 1 -i "i 
,'ire cIil- - 
{Jrniiiiil WW 



. I jibiiruliirieii, 

B«aJi°e M *">rv. r,„,f„ r 

frame (Eil). 

ru*irmA mm* 1 0.(100 feel 



>, -" , M|.l tll<, „| , 



r «n, 




■ uildingH fniis'wtrtl nf Vslivl- 
t *i ri'iiift)m*ii-* , ur]rn>t*» l 



ftli' c oil-' 1 """" ' " " " 

' 1 1"* 1 . ,tructurt». They wore loeaierj 
t" 1 " l ,««i f """ 1 ' j. | i b»y between 13,000 

^ tl.*"" ,. lo any " f '"''l*' 1 "!-'* f «mi 

^ ...nil •I" 1 " 1 *' .,. | Hlfl il> inn] tin- luiningc itii* 

ri^."" 1 "' 

DAMAGE ANALYsn 



d to I 

•*l>lo«i 

ir:; 1 """* My'ur;»-*«. 

-'2t»2tt. „ I ,.| 1I „ VJ . """'"II".,. 



,mk ""« Hue*, 

toth 

" «* 'Photo an, -^P-mml 1^. 



'beur. 
'I iTwtix 



. H4 bV»27 feel- 

^■ i :;"V, , iii4- 

■™*!Tc'f fli« ,r "; ;f , 



fir*. up ,Vl. 
Hiiilrfing \„ l 

Groom) trro l;(jmu fnH 



OlWtrilCllOO 



Hill 



WiilN Miihii 

lliMir 
Aliiii^t sll»iriilo». 
side Wm, |n» fnuwi 



Slrur- Snf»i- 

tura! final 

(per- (per- 

ccntl crnl ■ 



"•"•aioatfi 



DAMAGE ANALYSIS 



> 90 by 66 fret. 

GnMad Boor im: 3,900 wtun- Met. 
Total >m 1 1 .SO0 squire feet. 
Number of floors 2. 
E-vrbeistt: 28 feel. 
Mean elevation: Ml foot 



Group 52. 
Building No. 23. 
Occupancy: Welding rod storage 
Building typo: Multistory, wuod-fnuw (Efl 
Fire classification: C. 
Ground zero: 0.900 feel. 



Corrugated iron on steel pur- 

Lgrhl steel ... 

aas: Built-up lattioo-type steel, 
i iwr l-inrli concrete slab on 
4 jo^l and girders, 
d 8«ir 4-incli concrete slab on 
„i joist and girders. 

llntr Concrete on earth .-I 

: Concrete piers — 

r »»IU: Corrugated iron steel 

JL 

a* Ham glass in steel frames . 
»t«: Heacv and light machines. 



II 


20 








II 











II 





II 


11 


II 





II 








50 









Blasi 



Corraninl 
•ted pari 



Bla-t 



Ctiii*lruclnm 



Koof Till- on mihhI »ln^ttti)i 

Trui^ys Wood........ 

Coluuillii Wood 

Semnd Hour WiwhI 

Kir»1 floor Cnnerele 

Fnundalion CoO0Tat4 

Exterior units: Wooil . 

1 ■>"<■ >■'■ W. I.lin- roiU on « <H „| 

I HI k- 



ball of 



Struc- 


Suprr- 


lural 


Arial 


(per- 


l-T- 


Wlll) 


rrDt) 


1! 


n 





n 

















a 








p 





n 






Cam*. 



l>.~criirt«<"i <* ***** 



"""•its: No stmcturnl damage. Photos 272 and 273 (typical! 




' 111 M-t-l -'I"""' 



DAMAGE ANALYSIS 



,,- 11 'r|| Sfl -if I llll 

' 



emiJbJ 



aunlrurlinli 



r^ted iron on ,t«l par- 



fa*" ifuth-up l»tti«r-«ypf ?*<*t 
EjJSLr 4-inrb ronrrvtr slab on 
v-,1 ■•ittl'-r^' , • 

£.ir -»-in«-t> ronrrelo slab on 

[ (\miTt'U* nn earth. 

ly! I....H roii'Tct'' pii'r* 

WS^mtik: Comiaatrtl iron on 

fcjfj^Tlain gUss in stwl frames. 
hZriU N* 1 l ""* v - v ma rhine 



laurt- So *tnn-tur«l damage. Photos 274 and 275 




" — :o 



291 



Total are* J,<«0«W»'"* 

\ Ikt "I floor* - 

Have gin *"<'■'', , 

M. hii ekmuMU M 11,1 



Group 8*. 
Building No J. 



Occupancy 1 Radio laboralorj 
Building type: Slci l-fnuiiP r).;'j, 
Pim daaaificatson: N. 
On 1 zhc: IH.7IKI rent 



<-(.i»mirtl"« 



R...I Reinforced eOBCWt* 

IfeMaK light »«PP<" 1 " I * : n "' f 

l -lu Hmh-»l> I <P»< r 

Sreond Boor <-uirli t«lfra»f «■ 

$tccl frmmr. 
Kirs! How Concrete on ruin 
Foundation: Stone and concrete 

Kslcnor wa&V Corrugated asliestos 

on *trel frame. 
\\, „.!..»■ Clm gla- in *»] frmim 
(.'ontcnlt: Radio equipment 




Silling lirokcn 
from frunr. 
All glass lirnkrn 



■nd 



remark*: No Mnictural damage. Photo 276. 



2!H 



:.>: ;;r ( ,'i 



66 to 



• 178 K'r*" 



feet. 



JtOJip jj 



feet. 



IK 




.^nfo^concr,,,^ 

'-^"iri-.n-'l- r^torwd 
V 1 , **,.,,•),. walls only. 
Pf2^ Y"><''> reinforced ron- 

6-inro reinforced con- 

„rj. Wood latli ami plaster. 
3 (Tear glass in wood frame, 
Oartrr - 



•Slnic- 


Supcr- 


mriu 


firi»l 






mm 


celitl 


II 

















(1 







n 






















100 









Imrks: So structural damage. Photo 27 
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» '7T "v^f l " 



CwlnM-iioli 



K,„f 4-uicb irinforrrd ronrrrte 
Cotter.: 20- bj 20-.n<* rru«f«««l 

S^mUW <-inrh reinforced «»- 
rrrti- slab , . 

K,r~i H.«« ( '>'«■ " '<• J*!" «n r«rlli 

Foaodatioo: Orerrlf yau» . - - - ; 

Extern waD»: J*"™"** 
conrrrtr .ml 20- by 20.mcli re- 
inlorrni roinTrl' rotururvv 

fliior oalr 
Finisb IWrr.. 
Conl«-nt4: Painl »lor«.-- 



OAMAiiK ANALYSIS 



Group 54. 

BuilaiDg wo. 6. 

Oeeupanoj Pwitl warehaaw, 

Hiiildiiij: ty|H'-. hVinfiinwl , . 

Fin- I'lussiliratioii: it. WW 
Ground zrro: 18)700 fool 



Su[" r- 
lirinl 
I per- 
cent) 



Blast.... 



UMortnUnoiii 



(ilasa broken. 



Remark- \.. .iniviuimlilainaee. ITioto 27S. 
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a , 40 W i*j00«lU*rB toot. 
.■Jf^^nn- fort. 




'•"">]' 'A 
H«ul,fi„lj s„ „ 



I>*lll» 



,„,ruciw» 



ltc d iron ou wood pur- 

'%T ^ \V,-m1 floor «>u -t«'J 

''fcor f onctrlf '-art' 1 

fi* : 



roorn'tr pins.. - 

^"alb: Corrugated mm on 
aSttwi* 

«^», (1e»r class; metal frames 
firti. MecrBanrous storage 



Slrur- 
lunl 

| |KT- 

(^■llt ! 


S ,]. :. 

Bcial 

ipw- 
mil 


Q 




(1 








II 








n 














1! 





10 





to 





(1 




'•«... 



fcmirtr: No structural damage. Pimm 279. 



fHa-bnkm. 



OA MAGE ANALYSIS 



,1,1 l,v "."ill flVt I'M'' 11 " 

Hub rJavallaa W W 



Qroup M 
Itnililinj: N". 7. 
OiTupiiin'v: Suimtic. 
Building CjW St«-l-fr» , [.-,, 

I'll,- rln—ifit-nl < ' 

Ground Mr©! 13,600 f. ri 




Cui.tnirlKin 



Roo( 0.rrugai--<i ■"»• »" od 

Column* Built-up Mwt boy laturr 
Th'inTlW W,«hI flooring on *lwt 

SrSiwI'rtoor Wo.n1 flooring on *t«J 
girder* . 

Firrt floor Concrete ou rut* 

Foundation ConrrHr aalls 

Exterior wall* Corrugated ,ron 00 
-!. -I Irmmr. 

H'indo«-« Hear |£lii^. metal frame* 

Contents Mi-*-rllaiir«>u*storagr - 



Struc- 
tural 
<prr- 
o-nl) 


Su|- r- 

11, M- 

|ner- 









40 


















a 


I 














40 


» 


"I. 









Can* 



Hln-t . 



A|i|jni\i,„„,,.| v M 
loosened from imrii^ 1 ^ 



Blast . . . 

*».- 



littn feet. 




I Vli* 1 



.,„iriiiiii 



Siding nlnpp.il | w 

frame. 
Appmxiuulrlr SO pro--* , 

broken. 



L-^^L. wood sln-athiiis 
' Tl|r roofing.*"' 

r*^, Wood flooring on wood 

SL- Comn-I- walk, ---- - ■-- 
t*?*L\W Wooden sding on 

-lass: wood frame . 
Ianrous storage 



DAMAGE ANAW 

"'•'I'litiu X . » 

BuaJfej»J m 



Sirup- Suprr- 
"iiral flri»l 

(per- 1 ( t »r. 
cent) eer-1) I 



» 50 BIim 



t««l I 1 ' 1 "' . 














ai Bla-t. 





Remark* No «lru.tural ilamagr. Photo 230. 



Kanirts: No structural damage. Photo 2*1. 



DAMAl.K ANALYSIS 



]>iii»'i»i»i»: M fLe-'loiiiur feel. 
(in.iui<l «""• """ 1 sl - 

Total urea 3,601 W 

Nmnl»T oftlooi* - 

Mean elevation: '" ' 



r,m-irnLMIi'H 



Group Hi 

Building NO 8 

t hviijuiin-v WjarobotiM 

Building tj ftt: StMl-fram* I BjjJ 

Ground zero: KUilK) feel 



K«of QuillM*" 1 iro " " w<ml pUr ' 

tin*. , 
Tru*-* Uglu •«•-! , 
Columns H.ult-up M«P- ff-j-f " 
Srrond fl«oi Wood «'«T. P™- 

«*. . 
Firat fiWr Conrrete <>n rartlt. 

Foundation CWlHl »»U;-; 

Estrrior nalU Cornigatrd >mn <«> 

-t. i frmni.- . 
Windows: Plain glass >n frames. 
Contents Genrral atom. 



Slnw- 


Stl|KT- 


lural 


firial 


(per- 
cent 1 


(per- 
cent} 





15 































s 


15 





10 









Blast — 



Blast 

do. 



Siding Inosi-nrd Iron, 

frame. 
Glnss broken. 



Remark* No .tracturd damage. Photo 2M. 

DAMAGE ANALYSIS 



Dimensions 75 Ire 195 feel over-all. 
annul door arra: 103=17 square fret. 
Total area I5,j;t7 #<iuare fret. 
Xunihrr ol floors I and 2. 
Eare height 22 lift 
Mean elevation ID fert. 



Group 54. 
Building So. 10. 
Oecupanry: Mnrhiin' shop. 
Building tvpe : Stool-frame |E2). 
Fire elassifi ea t ion : N . 
Ground zero: 13,<HH) foot. 



Co.nr.B1 inn 



Si rue- Smr 



tural 
(per- 
rent 



firm! 
(per- 

ewui 



Cau=c 



Drsenpliun u< 1 



Hoof Corrugated iron on steel pur- 
lins. 

Triases Ijght steel 

Columns llmli-up I-shaped 

S-eond floor 3-mrh ennereto slati on 

steel In-ull]* 

rirsl Hoor; Cnnerrto on earth. 

Knitndalimi Cntirrrte piers. . 
Exterior walls Corrugated iron on 

steel frame. 
Windows: I'Iiiiii ciiuss in stool frttino 
< omenta. Mwhine tools.. . 



SO 







Blast 





50 

50 




Blast 



_(lo. 



U. tunrk-: No strut'! mill damage. Photo 282. 



Hoofing loosened from 



Siding loosened In'"' m**- 
WwdtW Mt^T^ 



by 



160 fee*< 

|. Mill KJU«« 



fool. 



tV*"„}w *l v 

" i-'l ' 1 ill u et- 

Saltan. _ 

Wr- 



I' : ! 

Bua 



SIS 

"I' .'.I 



"It! \„ u 

! > K., 



Cn.troei'"" 



rr ( '-orntS»ted ir»» ■»> ™* 1 

V^l,,, aoo.1 - 
ft*^ , lo : — i r t . - 1 « 

; S5*-' Wn "' 1 " ,M,n " g: 

ILr Concrete on earth- 

iKf^n fotierrie walls . 

I<* a " 1 ' ji. W.vkI sidmg »n 

.SSTo. 1-iglu tnarhine took 



... 

tural 

Iper- 
remt 


Ktijier. 
flriil 

<W- 
rem , 


" 


. 





II 





tl 








a 


o ! 





it 










.: 


u 


a 



•"aim 



j^Ui No damage exrept broken ghus. Photo 275. 
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DAMAGS ANALYSIS 



Total '' 

Kumbn of uotn - 
1,,-,,-ln J:M,-r 
Mean elevation: I* 1 



t/.m-lruroe'' 



I iroujP M 
Building No. II 
Occupancy VYarohouac., 

Building typo: S l-friini | ly> ; 

piro classification: C. 
<iroiiinl zero: 110(1 fi-cl 



"-'"'■'i.mrf.W 



Roof: Corrugated imn on rfc* 

Tni**- (agin *tcrl - 

Column- Built-up *»««•.; y 

Seruud Uuor Wood floor. steel pnl- 



Find Boor Concrete on earth 

Foundation: Concrete «"--: 

Exterior «all» Corrugated iron on 

W,n.l.>»- Plain '» frame* 
Content*: (rrncral Horn 




tab 



10 .-- 
... 



.do. 



Siding loosened <„ m ^ 

fromr. 
(;law broken. 



160 f' 

.(.KIKI 



-I I II 



feet . 



p ' 



r „,rir«' 1 



1 .'4 

** "Poiliy 



"'' 'U'UIUV L' 

^"li^ ^-™ .I,,,,, 



if <v«i«*» , * d ,ron 



en wood 



fl'STftuor: W«WJ no*" 1 "?: wood 

Concrete on earth 

VlZ* ColirrplP «H» 

KwaalL- Wood siding oil wood 

: , |'i„n, da-?' -"••'I frames 
1 ]*" 1 i-lii i »""' 



Si rue. 
lural 
j«r- 

rent) 


llrioi 
'i»cr- 

WUI 


n 


n 


n 


n 


ll 





II 











II 





II 


n 





3(1 





! 




Gaai broLra 



Remarks: No structural damage. Photo 281. 

DAMAGE ANALYSIS 



Dimt-ntwus 73 Ijv 195 fori orer-all. 
Ground floor area' 10.W7 square feet. 
Told area' IS.WT square fret. 
N'umiwT of floor*: 1 anil 2. 
F-avr bright 22 feel 
Mean eleralion: 10 fret. 



Group 34. 
Building N'o. 10. 
Occupancy: Murium' sliop. 
Building typo: Steel-frame |E2). 
Fire classification: N. 
Grounil zero: 1.1,600 fret. 



CuoMturtiua 



Kiarf Corrugated iron on steel pur- 

luift- 

Trtis*ev Lcbt «lcel 

I "lm Built-up I-shapcd _. 

Second lli«ir .'l-iui li runrrete slat) on 

Hlrrl lieain*. 
First floor Concrete on earth. 

Foundation. CnniTi'li' piers.. 

Kxt. nor wall-. Comijaitnl irnn oii 

«tM>l frniio-. 
Wimhrnn I'liiin uln., m ,!,.,, | f nilIII . 
I outcnl*. Miii'liini' l>n>lt 



I I^Ulillft- 



Struc- 
tural 
(per- 
mit 



(pcr- 
«nt) 



SO 







Cause 



Blu>t 





■W Bhist.. 

do. 



ITinarb: No ttrsetan] dumage. Phou> 2s2 



tle«Ti|>ttoii <A I 



Roofing loosi-iip'il (n>ni P"** 



Siding loo*on«d t«m !">*■ 
Window autd nol^^ 



tmttk- No damag"- except broken, gia;*. Photo u'T.'i. 



pABUGE ANALYSIS 



Mnb t4rrmtton: M 



Group M 
Building No IS. 
Ocrujuncy: Elwlric equiiimatii 
Building t\|>.' Reinforcnj cone, 
Kin' olMvincatioii N 
Ground «ero: 13,500 Mel 



oncret* 



» "ml 




'"-'•"■•Iloi..*^ 



Roof: fomigatrd mm on shvl f*» 
lux. 

^ , t\^-n,. t ..u,Mr,,,l 

ronrrrlr. finl nW on) .»; . 

Snood Boor 3-iwb rrmfnrrrd ron- 
^Hr HbX.™ I-*- by 24-.nrb rrin- 

conrrrtr br«n». 
Kirst floor <'onrrrlr on r*rth. - 
Foundation: Rrinforrrd ronrrrlr 

nii-r* iimlif rohunoa. 

Ftlrnor «alhv fi-mrli mnfnrrrd cchi- 

rrrtr walls lirlwrm Hi- •>>' '^-uirh 

rrinforrrd ronrrrlr rt>] HIT !)■* 
Window*: (Inr glass: B«*i* 
Finish Hastrr 

OiMllBllI Elrrlrir*! rquipmrnt slor- 



Seo remarks. 



Rimarkj: This huildmc If prrrrnt drstrtvyrd 
mid Ijttlr additional lUmapr by alomir bomb. 

23. Tilrtarai Shipyard— <iroUB it 

«. Tins group ronsisti-d of 12 buildings lo«-atrd 
on ibi- wrsirni shorv of thr liay hrtwrrn 14.21)0 
and 16.000 frrl south of GZ. Tlir plant, known 
as thr Talrgami Shipyard, was nwnnl by Milsu- 
biabi. Th»- 12 strtirlurm ormpird a total ground 
arra of •pproxuiiiiL.lv HI .5 MOM, iw) fftWtiltfd nf 
1 -.i.'i-l-franu- and 4 rrinforrril-roiirrrte buildings. 

I Thrrr was no stnirtural damagv and vrrv 
link- Hpjfffii'ial iluniugr inuwil by tin- atomir 
bomb. Fiirtlirr drlaila in ronnivtion with this 
group tn shown on Kigurr 40. th«' .luimig- analysis 
-I I- following, iiml Photos 2S4 ami 2SK. 



bv bigh-i-\ph>sivi' IhuiiIi prrvious to alomitt 

Photo 2S3. 




Total.. I.W.JI4 .'.III. 712 



aoo 




ANALYSIS 



111 - |,l0 '> ll '-;,l''lmirf.-''' 

Cr,,,,!,,! tliMir area J , 

T I Mi ■■ ' 1 

Number Acton: ' 
Mean election: 5 fed. 



Group 58. 
Building No. 1, 
Occupancy: Muchim- abo]) 
Uiitliliiti; type: Sti'el-fnun*. (Hjj , 
Fire rlawilii'iiliiill: X. 
(irotnid /'■hi 14.0011 fi ri. 



OtwtnaaM 



H «.f Corrupted ° n ^ pl,r ' 
lin» . , 

Second floor: Wood .floor on *rcl 

hcaru*. roiierele «tiL«h. 
Fir.1 llo«>r DoncrHt on <-» rt " 
Foundation (Wrrlc pier* - ■ 
tumor mall* Comuraled irwi "n 

sled frame ,_„_ 
Windoav Plain phu»: ft"' 
Content* M»chiw tool* 



llMIMgC 


Siruc- 
tural 

(r«- 
rcol 


Super- 
firiil 
per- 
cent > 


















1 













n 






(i 










Blast 







5 












,v * rr "" 



Very slight. 



Rmurks: Xo structural damage. Pbolo 2SS. 



DAMAGE ANALYSIS 

Dimensions: 60 bv 310 fret group 55 

;„ "| floor are.' 1S.IHI0 square feel. Building No 2. 

TnidiW 18^ 3*5 S Occupancy: No evidence. 

Xuraher of floor.: 1 BuiM™ type: MnUhw .AS*. 

Earc height : 20 feel Tire clarification: N 

Mean election: 5 feet. Ground iero: 14,000 feet. 



Con>injrtioii 



Slnir- 
lurxl 
i per- 
cent I 



(per- 
cent' 



Inscription ofil 



Cnu-e 



Roof: Cornijrntcil iron on steel pur- 
lin*. 

Tni...-. Licht steel 

Col minis: Steel 

First floor: Wood on wood sleepers 

Foundation Com-reti' pier*. . . 

Cotitinls: No evidence . 



Ki-rnnrk*: llrien-aiileil huikHtw. Xo damage. 
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[■I. 



■ I I s.-.n -il'i"'-' 

tf&ffi* * f '" 



feet. 



Cm-lructiOl" 



forced concrete slab slael 

Kciiiforce<l eoncrete 

' ^icel plate*..- 

'„ Concrete piers 

jls: (>pen - . " 

. \1nrhine tooB- 



.''•"Willi! S'd 3 

, ' r """• l U«S ta 



I lunar 



Hinir- stupe,, 

tuul Siiu 

'per- iper- 

"'HI' retiti 



0mm 



No damage 



DAMAGE ANALYSIS 



n.rt^oni.' 50 l)V 740 feet. 
CLVd |o« area" 44.400 square feci. 
I«l«re» 44.400 square feel. 
Sahrr of floors: 1. 
trrearrshi 20 feet. 
Vrtii rlevulKiti: 5 fret. 



Group $3. 
Building No t 

Orriipawy: Hearx l 

Budding type: SterUranr B2 
Fire classification V 
Ground lero HJMOleH 





Daaaap 




Cunttruetiuti 


Struc- 
ture] 
(uer- 
eenli 


Super- 
fiml 
fper- 
ernl) 


C»m» 


InqiaVtef 


<*i< (amigaicd iron on steel purlins. 
■'— . Heavy -teel 






5 



Blast 


L«^eu frwn purha* 


F "T* S,e ^ 

f*" | ! r Concrete on earth 














ES* ■Concrete piers 

f^faalU: Open..„._ 

""- Heavy machine tools 







u 
II 









"''■"irks. Very flight supcrlici.il iliium^e 



DAMAGE ANALYSIS 



Dimr.u.io,-: *0J ftSt^rt tt 

T,"I^» ■.mi.""" -I'"" 1 
Number of ftwra: l. 
Eaw b*i*hl lOO 'ert. 
Moan el. valtnn: 



C«iii<lrun>«" 



» ir.mp 55. 
Building No 6 
Occupancy: SlnpwayB 
[lnililiiiu I vjJi-: Steel-frame iS. 
Kirf rlrowilirnliuii: N. 

((round /<n>: 1 5.200 feel. 




mral 

l|«T- 



!{<«.( N" rooriiu: , 

Tin-.- Heavy ^ 

First floor: Eartlt. - 

Foundation t'onerrt* 

Etterior nail*: Nunr. 

Omry rranea. 



Sut«-i- 



(ptr- 
crnli 



Cam** 



l^hdw. PlK.w2S4.2S5. .ml 2S7 



DAMAGE ANALYSIS 



«- |35 bv 700 frrt. 

Grniuid floor mrr« "{M.SOO square fret. 
Toul itn (H.SOO square feet. 
XuuuW of floor*: I. 
Eavrbrq*! 40frri. 
Mran elevation: 5 feel. 



Group S& 
Building No. 6. 

()i . upon, y. Assembly of nndpl subinarian. 

Building type: Sn-cl-fnmir (B2i. 
Fire clarification: N. 
Ground zero: J 5.500 feet. 



CWtnictiori 



lnral 
(par- 
cent . 



Super- 



Koof: Corrugated iron on wood 
purlins 

Trae*: Heavy atcel 

Columns Heavy Imdt-up lalticr 

'ype . 

First floor: Concrete on rartb. . . 

Foundation Concrete pirn*. 
Exterior walls I 'nmifnilcd iron on 

slrrl anil wood Irainiiik! 
Windows. Wain glass; steel frames 
foments: Overhead i nline 









5 

25 



Came 



Wast . 



Blast 



do 



Very slight. 



«. tiMitk,. N.i ■.Inielnral damage. Open crane frames at south of bui «. n " ,m 



M4 



I) feel. 
12.500 -'I 



lev V» 



feel . 



feel 



w — 



C,«ft""'""" 



lUlM,,« \„ ; 



K- # SS^pw ii " bos ,V| " 

R. K»rtb " 

*" ur Concrete piers - 
^ ,.11' Corrugated iron; steel 



Ilauuw 



GO*'* 



*:SE5»rl"in''«* : 



Slrur- 
lural 

(per- 
cent) 


Suirt. 

trial 

(prr- 
..■i,i ■ 




5 


6 


"ii 


•i 


a 





" 





5 





25 





II 



Cumt 



"™e»n»»,,,< 



jj^j^^T^clural damage. .Ul damage repaired ai time of 

DAMAGE ANALYSIS 




„ 30 by BO feet. 
Sad Ifcor area. 1.SO0 square feet. 
Wirra 1.800 square feet. 
t-.n": «l floor- I 
Evrb-ehi 211 fret. 
* drralxm: 5 feet . 



Group V. 

Budding Xo. 6. 

Oreupanry Warcbowe 

Building iq»- RfUiforreri foarmr ,D,. 

r'tr>- r!a.^ifirai»in K 

Ctuun.l rro. 



ConMrurtion 



rtrinfnrrpd ronrrete slab 

ftvT" R '' Bf " ,r «l ronrrete 

Cjui"" ' ", nrr ' , !e on eiirtb 

r f T onerelo 

m!" It '' illf "r>'e.l eoiierete. 



fnin gla 



melat frames 



Situf- 

Jural 
l.r- 

centi 



final 

iprr- 
crnll 



nwnai-aW^ 



Kr|>airr.l 



""arks: Xo damage except window gls 



,umm;e analysis 



Diiw-tiMim' i" i-j -' ;;' „,„. r,.,.t 

T *M l " tn ' 

XuiiiIht of IIhip- 1 

M..mi .>lfV»lioo: » f«*i. 



Group 68 
Building No B, 
Onctipancj Bluckamith ahon, 
Uml.liii-- iyi" Ui-iiifiiiwil .■„,„.,,,., 
Kin- i lii»sili<'«ti»ii; K. " J t. 
Ground icro: 16,500 fivi 



""•wipn,,,, „, 




Ko.il K.-...f»rrrd mnrrHr M>: sl«l 

lir roil* . , 

<„|,mu.- ll.-.i.l.T.-.-i '■ 
Pirvi IU«»r Cum i, on ,-onn 

E„,nor »a»V Knnforml omortc 
Window*: Wire gk***: »"« 
Contain BUrkMnilli .-qmpnirul 



R rn ..rk« No dam.gr rxrrpt to window fH«-« 



DAMAGE ANALYSIS 



!>•„ SI) l>v 2«0 fert. 

Ground floor arr. 7.S0O square frrl. 
Total »rr«: I j.iKKI -jpurr fret. 
XumW of floor*: 2. 
Eavr hrighl: 45 fort. 
M«o »4rriitioii: 3 f«t. 



Group 55. 
Building Xo. 10. 
Orrupanrv: Not known. 
Buildup t'ypr: St.vl-frani. Kl 
For rlassifi ration: X. 
Ground zero: 15,100 feet 



. 1 -II 



St rue- Suppr- 

turml ficial 

(per- (per- 

cent) mat) 



Roof: (omnraird iron 

Tniwt: Steel 

Column*: Built-up la stn-1 box 

typr 

Srrond floor Wiki.I flooring on shid 
beam*. 

FirM floor, ('iincn'ti' <jti earth. 

Foundation: Conrreir pirrs 

Kit rrmr widU: Corrugated iron on 

-t'vl frame. 
IfadWl IMoin glaM; ,1,1-1 frames 



Can 



rwrijttuin of 



Remark*: Xo damage exiept to «i tl ,| 



tndow g]u 



■M 



1 <n ,fl . .i.^.is: *■• 




Con-tror'io" 



l V" r Slforrrd rol.rrol.-_. . 



( ,'">ull ug 

BuBdlag No. t1 



Concrete on earth 
fo=*;"„ -.Ulr"!!" 1 " 1 1'"^ 
K*"" V K.-uifon-«l rm.crole 
^ .11- tt'.«>d lull' »"d plaster 

I*** ___.r 
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DAMAGE ANALYSIS 



bpn no liy (Ml fool 

d door area": 2.700 square feel. 
{IWirra: 5.400 square fwt. 
of floors: 2. 
MfAl: 5 f«l. 
drvaiion 5 fort. 
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Fur rlasMDraiwe. R. 
Gniundirro 15.000 Irrt 



1J 



Con»1rartkin 



^wed arrl, slab of cou- 



I h Hr«, ™, f t,,||,f "n , «i--oiirrcte slf 
"•'•^"'.r. \'t"" ',"'" "" ™ r "' 

I ''I'th-h ,". rate walls 

'"I ™»t>mation reinforo 

> »,|.„, . ■■ornuinti'd iron. 

parts stores 



" n " fk ":Nod.,„; 



|« r- 



Suprr- 
firtal 
Iprr- 



BgO Uoepl to ivilnlntt 




3fW 



2 , ot .cSMpy.rd ^ 

» H £^»**K* 

li .iihikwI unto" 

,;„„ „|,owi. <>■> '» II "*" U - 

. ■ -25 55 "Sf-S-^ 

K „«,k, iw ;•' V, nmfrt «i <•» 4 .-0,1 

„ ( i;.itonan.l 2».ih«i In 1 " Krirk-nn.!- 

liuBiBwff, »'"' 19 1* 1 

J£JZZ»« or.irr from -'—-"-^ 

nd nor ««vr l«nk <«r by (No. 

mm-lv M penrnl of thr l«'W"* -™° f • n,i °° 
prrrrnt of thr r«l and «™'h "It iW *«> 
lumik .laniagrd II'"'" - s!) ^o"*- lhr ,U, » , »P' 



t „T.nkai. I''"" M '8» ilruw 

toil III'' I'lllldlllKH ||, <l„ 

liltli' dntroiRr t Htnii'timn «„. ™ ' 

iiiomif IiomiIi (1'hiilos 2MI in 2u;j 



In. 
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71 7 " l - c r 
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uiately JI.'HHI >'|"".v f.-i. 
molisli'il (hear buildings ,.\, ,.|„ („, ( . H «" 
foundation iraBs. ' "-iung 
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DAMAGE ANALYSIS 



Dimrn*H>nv WO hv 230 frrt- 

Groand floor arr« ' iSn.MM wpurr fn-t. 

Total arra: 1 3C».f»im «quarr frrt 

Niimbrr nf Hoor»: I. 

Eavr bright: .W. Ja, and 23 f«'l 

Mran drvatkm: 10 fn-l. 
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Buililiiig ty|M-: Wowl. mniri.tr. ami MrH (BT 
Fire rlassifiration: C. 
Groiuttl Kpro: 17.500 fitet. 
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•r?*""""'^,,,^. IniililiiitP rovrrml more tlutn 
■ N*" ' „,„! tbc total urn rovrrrd by 

K3*r »i'P rraim * t, * , - ,r 24 - m ° 

K n^, huikling* »"rr locatcf belwn-n 16310 
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120 by 2:i"> fwt. 
Lad fcor arra : 28.200 square fret . 
Mm: 2SJ200 sqimrc feol. 
WnnfHonrs: 1. 
EnranrJn H feet., 
aaarirralifln: 10 feet. 



Group 92. 
Building So. 1. 

Oirupam y: Stormp. ami »*>nnU 
BuiWiii!: type: Wood hanr il 2 
Fin* rbe6fi6raln«i: (' 
Ground zero 19,080 fm 
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Prw.ro 234 — 9.S00 frel from GZ. Group 30, Ruililii 
Shirttma iKmajp- to en*i rtid. 
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